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Electric Utility Finances 


By C. W. Kellogg 


President, Edison Electric Institute 


A talk before the Empire State Gas and Electric Association, Rye, N. Y., Oct. 20, 1939 


HE CURRENT pick-up in busi- 

ness is having the same effect it has 

always had in the past on the in- 
vestment markets—that is, a falling off 
in bond prices and a greater interest in 
common stocks. This makes an inquiry 
into the financial structure of the elec- 
tric utilities appropriate at this time. 
For this purpose the quinquennial re- 
ports of the United States Census on the 
Electric Light and Power Industry give 
us convenient bases for comparisons. The 
1937 report has just been published. The 
output for that year represented for our 
industry the peak of recovery from the 
great depression, although the current 
year now appears likely to top it some- 
what. The five-year earlier figures (for 
1932) represented the bottom of the de- 
pression and the conditions a decade back 
(for 1927) coincided fairly closely with 
the end of the great boom period of the 
“New Era.”” A comparison of conditions 
at these three census milestones should 
therefore show what, if anything, the 
Depression did to the financial set-up of 
our industry. 


As to the make-up of the properties, 
it has always been the case that many of 
the electric light and power companies 
furnished other utility services also, such 
as gas, transportation, water and service 
of other miscellaneous kinds. In the 
decade from 1927 to 1937 the per cent 
of total plant devoted to electric service 
rose from 80.7 per cent to about 85 per 
cent; that devoted to gas service from 
11.8 per cent to 9.76 per cent; and that 
devoted to transportation dropped from 
4.56 per cent to 1.87 per cent. Strangely 
enough, the item “other” increased in 
the decade from 2.9 per cent to 3.41 per 
cent, probably due to the greater sale of 


steam in recent years—the latter figure is 
thus now nearly twice as large as trans- 
portation. 

The changes in these ratios are of vital 
interest to the investor in electric utility 
securities. By contrast it is interesting 
to note that as late as 1917 the U. S. 
Census reports that it omitted “160 elec- 
tric light and power stations operated in 
conjunction with electric railways,” in- 
dicating that for these plants at that 
time the transportation business loomed 
so large that the electric statistics were 
not separable from the railroad reports. 
(P. 10, Electric Industries 1917). 

In the matter of total investment, the 
plant account for combined electric de- 
partments at the end of 1937 was re- 
ported as $11,936 million. Cash and 
securities and net current assets, allo- 
cated to the electric department on the 
basis of the proportion of electric plant 
to the total plant, adds $1,336 mil- 
lion, making a total electric investment 
of about $13,272 million. 

This total compares with $43,128 
million in 1932 and $9,518 million in 
1927, a gain of 40 per cent in the decade 
but a comparatively slight gain (only 
$144,000,000, or about 1.1 per cent) 
during the five years ending with 19.7. 
In view of the fact that the utilities ex- 
pended for construction during the five 
years ending in 1937 a total of $1,214 
million, the increase of only $144 million 
in investment requires some comment. 
The difference between the two figures 
of over a billion dollars represents plant 
withdrawn from service during the five- 
year period in question and indicates that 
the utility plant was improved to that 
extent in modernity and efficiency with- 
out increasing the amount of securities 
outstanding against it. On the other 


Page 465 


hand, the total of bonds and stocks was 
reduced by $241 million in the five-year 
period. This development represents 
therefore an improved situation for the 
security holders during the five-year 
period considered. 

The Census figures refute in a strik- 
ing way the impression that has gained 
credence in recent years that the utilities 
in providing their new capital require- 
ments were tending more and more to 
depend upon bond financing, with a con- 
sequent danger that they would become 
waterlogged with debt. ‘This is always, 
of course, a danger to be guarded against 
but it has not developed in a serious way 
as yet. For the study of this matter it is 
helpful to compare the balance sheet 
totals representing the aggregate of 
bonds, stocks and net reserves and sur- 


plus. This total for the three Census 
years was, respectively: 
7 ee $11,990,000,000 
, ae 15,991,000,000 
| 16,113,000,000 


The per cent of this total represented 
by funded debt, that is, bonds, was in 
1927, 44.3 per cent; in 1932, 41.7 per 
cent; and in 1937, 42.4 per cent. With 
the low existing ratio and with a de- 
crease of almost two full per cent in this 
bond ratio in the last decade recorded 
by the Census, the bugaboo of excessive 
debt ratio should be effectively laid to 
rest so far as the past record is con- 
cerned. 


It is true that during the decade end- 
ing in 1937 the ratio of stocks to the 
balance sheet total described fell from 
42.5 per cent to 40 per cent, but during 
the same period the amount in reserves 
and net surplus rose from 13.2 per cent 
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to 17.0 per cent. The inability of the 
utilities (which has often been noted in 
recent years) to raise money by the sale 
of utility equities has not therefore been 
due to the deterioration of the equity 
ratios in utility financial set-ups. It has 
rather been due to the fear caused by 
government attacks and subsidized com- 
petition, enhanced no doubt by the gen- 
eral low estate of the stock market due to 
the industrial stagnation of the depres- 
sion. The reassuring point, both for the 
utilities themselves and for the investing 
public, is that financial soundness has 
been fully maintained by the utilities 
during the depression. This should make 
a solid and attractive basis for future 
equity financing when the general and 
special conditions mentioned shall have 
been alleviated. 


One of the most striking developments 
of the decade ending with the last Cen- 
sus report is in the matter of appropria- 
tions for retirement. In 1927 these 
amounted annually to 7.8 per cent of an- 
nual gross operating revenue, while in 
1937 they were 9.85 -per cent—a 
relative increase of over 26 per cent for 
the period. Furthermore, in spite of the 
large withdrawals of property in the 
last five-year Census period to which I 
have already referred, the balance in the 
Retirement Reserve grew from 5.84 per 
cent of the previously described balance 
sheet value at the end of 1927 to 8.36 
per cent of such value at the end of 1937 
—a relative gain in the decade of over 
43 per cent. While complete returns are 
not available for 1938 or for 1939 to 
date, it is observable from published 
financial reports of many utilities that 
both the annual provision for retirements 
and the balance in the retirement reserve 
have been still further substantially in- 
creased since 1937. 

The trend just described is of benefit 
to utility security holders in two re- 
spects: first, as providing that much 
larger a source of construction funds 
that are raised without additional se- 
curities issues and second, as making for 
a more conservative capital set-up. 

It should be observed in passing that 
the improvement in reserve position has 
not been achieved in any sense at the 
expense of the general surplus, which 
serves as the stockholders’ security for 
the stabilization of dividends. The per 
cent of balance sheet value representing 
net surplus has grown from 5.95 per cent 
in 1927 to 6.20 per cent in 1937. Net 
surplus at the end of 1937 was 2.3 times 
the dividend disbursements for both pre- 
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ferred and common stock for that year. 

The Census figures that have been 
given refer to the operating electric 
utilities as a whole. They represent 
average conditions. Naturally the strong- 
est companies are better than the average 
and the weakest ones worse than the 
average. Also, the question may arise 
that, covering as they do only operating 
properties, they do not reflect conditions 
affecting the holding companies. As a 
general statement such an assumption is 
incorrect. The vast preponderance of the 
property owned by the holding com- 
panies consists of the common stocks of 
operating companies. The inability of 
some holding companies since 1932 to 
pay full dividends on their preferred 
stocks arises not from any deterioration 
in the financial structure of the utilities 
whose common stock the holding com- 
panies own, but from the effect on the 
net earnings of increased costs to the op- 
erating companies and due to inability 
to sell stocks, from the financing re- 
quirements that have had to be met 
from earnings. The financial set-up of 
the operating companies, and hence of 
the holding companies (as shown by the 
Census figures quoted) is as good today 
as it was at the height of the last boom. 
What has changed is the earnings and 
financing picture. 


Electric operating revenue in 1937 
was $505,000,000 greater than in 1927, 
yet so great was the increase during the 
decade in the cost of operation, taxes, 
and retirement charges, that net operating 
income gained only $91,000,000. In the 
last five-year period total operating reve- 
nue gained $335 million while net operat- 
ingrevenue actually decreased $9,000,000. 
This naturally caused some diminution 
in what could be distributed as dividends 
on common stock of the operating com- 
panies and a corresponding diminution 
in holding company income; but a much 
more serious deterrent to the holding 
companies was the necessity of applying 
a part of the net earnings of operating 
subsidiaries to construction purposes. 
Even with depleted earnings more could 
have been paid to the holding companies 
but for this necessity of withholding 
part of such earnings for equity invest- 
ment by operating utilities or in some 
cases even to pay off maturing obliga- 
tions of such operating companies. 
Neither of these requirements could be 
financed in the normal way during the 
last five years due to the government at- 
tack on the utilities and to the depression 
in the security markets. 
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It must be said, as disclosed by the 
Census Record, that the holding com- 
panies stood up manfully to this punish- 
ment and, as a result, find themselves 
today with a sound basis for their 
investments—as sound as it has ever been 
—and one that ought to promote the 
recovery of the market for their secur- 
ities when general markets improve. 

Another trend of interest to the inves- 
tor is the inevitable slowing down of the 
current percentage growth of the utility 
industry as the industry itself gains in 
size. For the consideration of this matter 
I have prepared a chart, which is inserted 
on page 467, showing the size of energy 
output, peak load and power plant ca- 
pacity of the Industry by years during 
the last quarter century. With respect 
to the energy output the mathematical 
trend of the annual figures is shown as 
a dotted line. 

This shows that during the World 
War from 1914 to 1918 the trend of 
growth was about three billion kilowatt- 
hours per year. At the present time the 
trend of growth appears to be about 
4.5 billion kilowatthours per annum; 
but the three billion figure, due to the 
smaller base at that time, represented 11 
per cent growth per annum while the 
present 4.5 billion, with the much larger 
present base, represents but 3% per cent 
growth per annum. 

The chart indicates also a develop- 
ment favorable to the investor, in the 
growth of load factor during the last 
quarter century,—for higher load fac- 
tor means more effective use of the in- 
vestor’s investment. The 1915-16 
average showed about 4,000 kilowatt- 
hours produced per annum per kilowatt 
of non-coincident peak, while in 1937 the 
corresponding figure was about 4,750, a 
gain in effectiveness of use of investment 
in the interim of nearly 20 per cent. 


Speaking of load factors, it is interest- 
ing to observe from the chart the com- 
plete lack of any appearance of special 
stimulation of growth in peak load from 
the World War, the special war power 
requirements having apparently been met 
by longer hour’s use of generating ca- 
pacity, the kilowatthours per killowatt 
of peak having been 4,350 in 1917 com- 
pared to 3,800 in 1914. 

The relatively slower rate of growth 
of the electric industry percentage wise, 
and the increase shown by the record 
in the appropriations for reserves seem 
likely to have some effect on the require- 
ments for the sale of stocks of utility 
companies as long as those ratios continue 
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in effect. With the present growth trend 
of about 314 per cent annum, if we as- 
sume that one-half the new capital 
needed can safely be raised by the sale 
of bonds, then the balance of equity 
money will amount to 134 per cent of 
existing investment. With the present 
ratio of $6 of investment for each $1 of 
annual gross earnings the equity require- 
ment thus becomes about 101% per cent 
of the annual gross; this is approx- 
imately the amount now set aside an- 
nually for reserves and for amortization 
of debt discount and expense. In the ab- 
sence of a marked change in the percent- 
age rate of growth, therefore, the 
amounts of equity security financing 
called for would be only the require- 
ments for actual replacements. 

In general, therefore, the developments 
of the decade ending with 1937 have 
been to improve the financial structure 
of the electric utilities. The same cannot 
be said of the earnings required to sup- 
port that structure. Corporate income 
available for paying a return on the in- 
vestment grew but $91,000,000 while 
investment increased about $4,000,000,- 
000. This showed but 2.3 per cent on 
the new money invested during the 
decade, which is not encouraging if it 
represents a permanent condition. The 
fact that any gain whatever was re- 
corded is creditable, however, in view 
of the fact that taxes in the period-in- 


creased $162,000,000, or 108 per cent, 
and retirement appropriations $82,600,- 
000, or 61 per cent, while residence rates 
per kilowatthour on the average de- 
creased 2.41 cents, or 35 per cent. The 
operating ratio was reduced about | per 
cent in spite of the lower rates mentioned 
and of higher labor costs. 


There is an obvious and most impor- 
tant conclusion to be drawn from the 
figures the Census has given us. The 
maintenance of a sound financial struc- 
ture is the responsibility of the utilities 
and one they have met successfully in the 
face of great difficulties. Earnings are 
a divided responsibility. The utilities 
have the duty of making the most de- 
termined sales efforts to increase and 
broaden their business and of exercising 
the highest degree of skill and efficiency 
in operating their properties. There are 
limits to what can possibly be accom- 
plished in the face of the higher costs 
that have been mentioned. Here the re- 
sponsibility of the State Commissions 
comes in. The divergent effect of lower 
rates and higher costs in the electric ser- 
vice business cannot go on indefinitely 
without bringing trouble or disaster to 
even the most perfectly conservative fi- 
nancial set-up. The most satisfactory 
service to the public, both as to quality 
and cost, will result from a condition 
where a sound financial structure is sup- 
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ported by earnings adequate to earn a 
fair return. It is to be hoped that the 
regulatory bodies will recognize the in- 
creasing difficulties under which the elec- 
tric utilities have operated during the last 
decade, and are still operating today, 
and do their share, through the rate 
route, in setting up conditions that will 
make for the best and most economical 
service for all. 

It has been pointed out many times 
that the utility structure is a three- 
legged stool, resting on management, 
labor and capital. With an average re- 
turn of only 2.3 per cent on the four 
billion dollars investors have put into the 
electric utilities in the last decade, there 
is great danger that this third leg may 
get too weak to keep the stool right-side 
up. The integrity of the electric service 
of the country requires all three of these 
legs to be strong. 





C.R.E.A. GREENBOOK 
Now Available 25 Cents Each 


The Edison Electric Institute 
has taken over for distribution the 
remaining copies of C.R.E.A. Bul- 
letin, Vol. VII, No. 1, Electricity 
on the Farm and in Rural Com- 
munities, published in 1931 by 
Committee on the Relation of 
Electricity to Agriculture, Chi- 
cago, Illinois. 


This well-illustrated book is con- 
sidered by rural electrification au- 
thorities as still the best and most 
complete source of authentic infor- 
mation on the application of elec- 
tricity to agriculture and the rural 
home. Its 332 pages present spe- 
cific data and information on the 
installation, operation and care of 
practically all of the major electric 
appliances and motor driven equip- 
ment. 


Copies in the hands of rural ser- 
vice men, county agricultural 
agents, home demonstration agents 
and progressive farmers will be ex- 
ceedingly helpful to them as a 
source of basic information. These 
can be secured at the nominal price 
of 25 cents each (original price 
$1.00) from Edison Electric Insti- 
tute, 420 Lexington Ave., New 
York, N. Y. Get your copies now 
while they last. 
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Cost of Electric Current Only One Per Cent 
of Total Consumer Expenditures 


HE adjoined table shows the dis- 

tribution of consumer expenditures 
during the post-war period. “In 1937,” 
states the National Industrial Confer- 
ence Board, which prepared the greater 
part of these figures, “the total expendi- 
ture for goods and services actually con- 
sumed by individuals or families of the 
United States was over $71,000,000,000. 
Total consumer expenditures were cut 
almost in half from their peak in 1929 
to their trough in 1933, declining $36,- 
000,000,000 (or 44 per cent). By 1935, 
we were above the 1921 level; in 1937, 
the annual total had returned to the 
average of the nineteen twenties. 

“In 1937, American enterprise pro- 
vided the average inhabitant of the na- 
tion with goods and services valued at 
$549. The standard of living prevailing 
30 years ago would have cost $479 at 
1937 price levels.” 


Note carefully that this tabulation dis- 
tributes total expenditures for all pur- 
poses by the ultimate consumer. It in- 
cludes not only the perishable items en- 
tering into what is loosely termed “cost 
of living,” but also the more (or less) 
durable items of equipment. For this 
reason these figures must not be confused 
with those showing the relationship of 
the cost of electric service to “cost of 
living’ (about 2 per cent). 

Some interesting commentaries on 
American life are evident in this tabu- 
lation: 

Electric service constitutes exactly 4 
per cent of the total cost of renting, 
operating and maintaining the home. 

In relatively prosperous years (1929 
and 1937) twice as much is spent on 
electric appliances as on the current with 
which to operate them. 

The public pays twice as much for 





tobacco and five times as much for liquor 
as it does for electricity. 

The public pays more for automobiles 
than it does for clothes. 

“Regardless of changing conditions,” 
says the Conference Board, “we spend 
ten out of every hundred dollars for the 
purpose of getting from here to there 
and back again. ... Apparently Amer- 
ican moderate income families are actu- 
ally wearing less than at the end of the 
war.” 

Saloons and liquor dealers get more 
than do doctors, druggists, hospitals and 
undertakers. 

Social-cultural activities (churches, 
charities, books, private schools and col- 
leges) are only $2 per capita more than 
the liquor bill. 

Perfumes, cosmetics, barbers, beauty 
parlors and jewelers take nearly twice 
amount paid for electricity. 








DISTRIBUTION OF CONSUMER EXPENDITURES, 1919-1937 














Forms of Expenditures 1919 1921 1923 1925 1927 1929 1931 1933 1935 1937 
MILLIONS OF DOLLARS 
Mbectric GerWiCe: . «oc. occ ccc asec sccccesesaseeesceecdeccevesteose 175 233 292 417 523 619 678 649 700 780 
Electric Appliances ............. sec ee eect cere cette eee eee t ee enees 150 100 225 550 700 1,360 735 535 875 1,310 
Other Home Expenses ..........-- eee eee cc eect cece rece ee tence 11,868 13,114 16,052 17,626 19,435 21,224 17,227 12,776 13,771 17,406 
ee RNR YS. 61.4.5. p.i0''0.4.0,4.4.0'86 A1b.6 0/0 010-0, Fid,oln eee 12,193 13,447 16,569 18,593 20,658 23,203 18,640 13,960 15,346 19,496 
(SE OTT ECCS Cee TT OT ORE EERE ET ET 19,613 15,401 16,691 18,705 19,073 20,565 14,118 10,627 14,624 17,433 
IN ods clo sore od 65a 0 wan cccb osc eCecesenasceseecocnccoesoseenee 8,210 8,085 9,589 9,474 9,948 10,166 7,154 5,256 6,349 7,095 
Automobiles & Transportation ...................cccececcceenecess 4,511 4,411 6,011 7,651 7,392 8,389 5,522 4,321 6,128 7,803 
REGED PICEUFIMIER oo cc ccc sciceseccccsscviccscceeeseseces 3,343 3,462 3,538 3,908 4,187 4,547 3,777 2,770 3,201 3,884 
NI ooh 5 50:4 /5-3.5'4 0 'o:0habain' sins pisible Sag sisi se sina gpsbwaivie 2,000 1,400 1,500 1,700 1,800 2,000 1,300 1,554 2,916 3,602 
ee gan Sine hierdie aM een R Aes dias eb-e% Co 6SO MER Hw HSE 2,025 2,274 2,820 3,201 3,738 4,462 3,064 2,022 2,566 3,465 
ts Ogg odie os ey win aha ar eisiat,e; sie sierace sa 4b 9.08 98.8% 2,098 2,002 2,407 2,618 2,835 3,313 2,761 2,252 2,777 3,284 
Direct Payments to Government .........-...:eee eee cece eee cree 1,341 848 799 984 1,071 1,305 990 515 790 1,892 
sts le Sata aime pba Ae Aaah One 0.0 SE OO ee oN ee bie Glee 1,442 1,500 1,493 1,545 1,649 1,739 1,564 1,213 1,451 1,674 
Personal Appearance ..........- 2 eee cece ccc ee cee ee cere eeeveees 1,054 1,052 1,211 1,387 1,532 1,704 1,215 819 1,099 1,383 
ON GRA onc a ccd ccc ccreccccsccsccessecereevcereric 57,830 53,882 62,628 69,766 73,883 81,393 60,105 45,309 57,247 71,011 
EES LR TRA Ey ~ SRR Per iar re 551 500 562 608 625 669 484 360 449 549 
PERCENTAGE OF TOTAL 
SS ISSR RR IS Pea aE of ee 0.3 0.4 0.5 0.6 0.7 0.8 ‘3 1.4 1.2 24 
SS OEE ORI S MERC Ee Ee 0.3 0.2 0.4 0.8 1.0 1.7 i2 1.2 1.5 1.8 
SOL ERE OCT PECTED TEETER L EEE AEE TET EE 20.5 244 25.6 25.3 263 260 28.7 282 24.1 246 
a NN ong St covela a baie 0 ain 0:08.40 0,6 nis 8 toe 21.1 25.0 26.5 26.7 28.0 28.5 31.0 30.8 26.8 27.5 
a Baas a /eie ems blerdiavee «4 d.midie @oc0 904 9,0 a6 Sp 33.9 28.6 26.7 26.8 25.8 25.3 23.5 23.5 25.5 24.5 
TS AE EAS ROE eee Ce ee eee eee ee or 14.2 15.0 15.3 13.6 13.5 12.5 11.9 11.6 11.1 10.0 
ee en ee 73 8.2 9.6 11.0. 10.0 10.3 9.2 Ss WIS 116 
No SG as Blakal as Kdiginielae tie sia'e a gine ogee 5.8 6.4 5.6 5.6 5.7 5.6 6.3 6.1 5.6 5.5 
SS al Al SESE ee a Te 3.5 2.6 2.4 2.4 2.4 2.5 2.2 3.4 5.1 5.1 
Ne ee ascaeseguenencs a ae! ee oe: oe ee 
SL AER EEN Se cate ae ae cs ae ga ‘es SF 2 42 SE 45 “a5 “SG Be 45 
Renee Praetiente to Government osc. 55.5 k es ec cc ee ee sei eas 2.3 1.6 1.3 1.4 1.4 1.6 1.6 1.1 1.4 2.7 
8 ea ER ARE ea eM. 2 +6: 2 @. Ot 8  -oe St 
SARE REP LOPES AT EE ORE AERATOR 1.8 2.0 1.9 2.0 2.1 2.1 2.0 1.8 1.9 1.9 


Sources: Electric Service: ‘“‘Domestic Setvice’’, as estimated by Edison Electric Institute. 


Electric Appliances: 1927-37 as shown by tabulations published in Annual Statistical Numbers 


of 


“Electrical Merchandising” ; 


these figures do not 





include flashlights, dry batteries, etc. Earlier years estimated. 
All other figures from Table 2, p. 65, “Conference Board Economic Record,” August 24, 1939; N.I.C.B. 
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EDISON ELECTRIC INSTITUTE BULLETIN 


Final Plans and Complete Program 


of the 


Third National Accounting Conference 


HE enthusiastic support of indus- 
try accountants being given the 
Planning Committee for the Third 
National Accounting Conference, to be 
held at the Edgewater Beach Hotel, Chi- 
cago, November 13-15; the securing of 
outstanding governmental, educational 
and industrial accounting leaders for the 
General Sessions; and the well-balanced 
programs of important accounting mat- 
ters for discussion at the specialized 
group meetings, have caused the Com- 
mittee to feel that this Conference pre- 
sents an unusual opportunity for accoun- 
tants and others, both inside and outside 
the iadustry, to meet in a mutually help- 
ful gathering. 

At the past two conferences considera- 
tion was largely directed to broad gen- 
eral accounting matters, particularly 
those arising from new regulatory rules, 
and proposed changes in accounting pro- 
cedure. At the forthcoming Conference 
in addition to adequate discussion of 
some of these broad accounting matters 
and new problems which have come to 
the fore, more attention will be given to 
mechanical procedures and possible econ- 
omies which can be effected in such pro- 
cedures. Attention will also be given 
to the accountant’s responsiblities and 
duties and to the matter of cooperating 
with regulatory and other bodies, 
through which mutual benefit to all has 
been secured in past meetings of this 
nature. 

Specialized Group Meetings 

The full day Monday, November 13, 
and Tuesday afternoon, November 14, 
have been set aside for concurrent meet- 
ings of the several committees which 
have been devoting their attention to 
specialized accounting matters. Group 
Meetings, except for the instances indi- 
cated in the program, will be open to all 
attending the Conference. Where time 
will allow, these meetings are being so 
arranged as to permit general floor dis- 
cussion. The specialized committees com- 
prising the accounting activities of the 
Institute, together with their Chairmen, 
are as follows: 
Classification of 
Hartogensis. 


Accounts —— A. M. 








HIGH SPOTS 
CONFERENCE PROGRAM 
GENERAL SESSIONS 


The Accountant Needs a Sense 

"a at ee ae O’Hara 
Unbalance in Financial Accounting 

Objectives 
Accountancy of Tomorrow....... Couchman 
Coordination of Pension Plans with 

Social Security 
Organization for Continuin 

Property Records ...... Sei ecm pasinae Clader 
An Engineer also comments on the 


as (Day & Zimmerman) 
Utility Arithmetic and the Utility 
PN io hs sc ntoitie RG nk Ke Griffith 
U. S. Navy Stock Control ........... Mayo 
Proved Economies in Commercial 
TE SIRT ie a eee na Bohl 
“16” Functions on a Watthour 
rare Sparkes 


Federal Cost Accounting Practices. .Bennion 
The Controller’s Job—What is it 

and Why? 
A Rationalized System of Statistics... .Rice 
Realistic Accounts and 


EE ET OEE McCarthy 
Accounting Statements and 

TEN BOUND) 5. .nsaccccacceccss Werntz 
Benefits of Sound Depreciation 

RE SRE ae Colbert 


GROUP MEETINGS 


Special care and effort has been given to 
the development of outstanding programs 
for the individual Group Meetings. Ade- 
quate space and more than half of the Con- 
ference time has been allotted to this im- 
portant work. 








Customers’ Relations, Commercial Ac- 
counting & Collections—L. A. Mayo. 
Depreciation—C. E. Kohlhepp. 

Plant Accounting and Records—J. V. 
Cleary. 

Purchasing, Stores & Transportation— 
K. C. Campbell. 

Attention is directed to the detailed 
program on the following pages. Sev- 
eral speakers from outside the industry 
having timely messages have been selected 
to appear at some of the group meetings. 


General Sessions Meetings 

The first General Session of the Con- 
ference will begin promptly at 9:30 
Tuesday morning, November 14, with 
an address of welcome by Mr. Bernard 
W. Lynch, President of Standard Gas 
& Electric Company, Chicago, III., and 
will adjourn at noon. The second Gen- 
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eral Session will begin at 9:00 on 
Wednesday morning and_ continue 


through until adjournment. 

Because of the large number of out- 
standing speakers at the General Sessions, 
it is not possible to give in this brief 
synopsis the complete roster of such 
speakers, and attention is again directed 
to the program on the following pages. 
Among the speakers outside the industry 
are Mr. Will-A. Clader, Certified Pub- 
lic Accountant of long standing with 
unusual accounting experience, whose 
topic is “Organization for the Mainte- 
nance of Continuing Property Records” ; 
Capt. Arthur H. Mayo, Planning Off- 
cer of the Bureau of Supplies and Ac- 
counts of the Navy Department, Wash- 
ington, D. C., who will discuss the 
“Control, Procurement, Storage and In- 
ventory of Supplies in the U. S. Navy”; 
and Mr. H. P. Sparkes, Manager, Meter 
Division, Westinghouse Electric & 
Manufacturing Company, who is sched- 
uled to address the conference on “16 
Functions on a Watthour Meter’s 
Chest.” 

Dr. Stuart A. Rice, Chairman, Cen- 
tral Statistical Board, Washington, 
D. C., will speak on “Industry Report- 
ing Within a Rationalized System of 
Federal Statistics.” Mr. Charles B. 
Couchman, representing the American 
Institute of Accountants, will address 
the Conference on “Accountancy of To- 
morrow.” Some idea of Mr. Couch- 
man’s paper may be had from the fol- 
lowing quotation from a_ telegram 
received from him regarding a synopsis of 
his paper: “A TRAVEL BLURB ON AC- 
COUNTANCY OF THE FUTURE—POSSIBLE 
SCENIC ROUTES—GLIMPSES OF THE IL- 
LUSIVE INCOME STATEMENT — THE 
HAUNTED BALANCE SHEET—AND OTHER 
PHENOMENA. 

Mr. M. B. Folsom, Treasurer, East- 
man Kodak Company, will talk on “Fed- 
eral Old-Age Insurance in Relation to 
Company Pension Plans.’”’ Mr. William 
W. Werntz, Chief Accountant, Se- 
curities and Exchange Commission, will 
speak on the relation of accounting 
statements to security issues, probably 
pointing out the specific means of elimi- 








Page 470 





INFORMAL DINNER 


Edgewater Beach Hotel 
Ballroom 


Tuesday, November 14th 
7:30 P. M. 


‘Toastmaster : 


Mr. C. W. Kellogg 


Guest Speakers: 
Honorable Edward J. Kelly, 
Mayor, City of Chicago 
Address of Welcome 
Dr. Roy B. Kester 


“Unbalance in Financial Ac- 
counting Objectives” 


Reverend John F. O’Hara, C.S.C. 
“Accountants Need a Sense of 
Humor” 


EDISON ELECTRIC INSTITUTE BULLETIN 


in the scope of their respective commit- 
tees. The Depreciation Committee, under 
the chairmanship of Mr. C. E. Kohl- 
hepp, is scheduled for three papers in 
addition to the report of the Chairman; 
Mr. H. C. Davidson on “The Develop- 
ment of Financial Statistics and Factual 
Information Regarding Depreciation” ; 
Mr. M. D. Hooven on “The Engineer 
Plans His Part in Depreciation Studies” ; 
and Mr. H. C. Hasbrouck will sum up 














nating voluminous financial and account- 
ing statements underlying such issues. 

Dean James E. McCarthy, College of 
Commerce of the University of Notre 
Dame, will have as the subject of a pa- 
per, “Realistic Accounts and State- 
ments—for Management—for Labor.” 

The last presentation at the General 
Sessions on Wednesday will be an ad- 
dress by Mr. A. R. Colbert, Chairman 
of the Special Committee on Deprecia- 
tion of the National Association of Rail- 
road and Utilities Commissioners, en- 
titled “Benefits of Sound Depreciation 
Practices.” 

In addition to the above speakers from 
outside the industry, Major H. S. Ben- 
nion, Vice-President and Managing Di- 
rector of the Edison Electric Institute 
will discuss the inherent differences be- 
tween cost accounting practices of the 
Federal government: and of private busi- 
ness. 

Mr. A. J. Bohl, Wisconsin Electric 
Power Company will address the Con- 
ference on “Proved Economies in Com- 
mercial Accounting Operations.” Mr. 
Francis J. Brett representing the Con- 
troller’s Institute of America, will out- 
line the theory of proper organization of 
setup and scope of controller’s duties and 
responsibilities. Mr. F. L. Griffith of the 
Peoples Gas Light & Coke Company 
will speak on “Utility Arithmetic and 
the Utility Accountant.” 

The several chairmen of the spe- 
cialized group committees will either 
report on committee activities during the 
year, or, as in the case of three commit- 
tees, present important papers before the 
Conference having to do with the par- 
ticular phase of accounting coming with- 


The great increase in recent 
years in the scope and activity of 
governmental regulation of utilities 
has developed accounting problems 
of the most serious import to utility 
companies. These problems can be 
successfully solved only through 
the combined thought and discus- 
sion of the entire industry. It is in 
keeping with one of the most vital 
functions the Institute performs for 
it to sponsor a National Conference 
for the exchange of viewpoints on 
these essential matters. 

The General Accounting Com- 
mittee of the Institute has arranged 
to assemble for this National Con- 
ference in Chicago an impressive 
array of outstanding speakers— 
leading men representing companies 
and commissions—to speak on the 
practice and theory of accounting, 
the utilities’ and the outsider’s 
viewpoint, all guaranteeing a pro- 
gram of able presentation of live 
and timely subjects. A record at- 
tendance for national accounting 
meetings may therefore be expected. 

Accounting problems are rela- 
tively the same for all companies, 
so that a precedent established for 
one company is likely to affect the 
entire industry. Similarly, a solu- 
tion found in one part of the coun- 
try bids fair to be a guiding light 
for all. I hope therefore that all 
companies will take advantage of 
the opportunity this National Con- 
ference offers. To get the full 
benefit for himself and the com- 
pany that sends him, every account- 
ant attending should give as much 
as he receives. The conference will 
be devoted solely to business. 

The Third National Account- 
ing Conference will mark a high 
spot in the meetings of both ac- 
countants and utility men.—C. W. 
KELLocc, President, E.E.]. 
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GENERAL INFORMATION 


The registration desk located ad- 
jacent to the Ballroom will be open 
on Sunday from 3.00 in the after- 
noon until midnight, and on Mon- 
day, Tuesday and Wediuesday 
from 8.30 in the morning until the 
close of the sessions each day. Con- 
ference registration: Two dollars. 

* * * 

Please fill out completely the 
registration card which you re- 
ceived with the first notice of the 
Conference and hold for presenta- 
tion at the Registration Desk in 
Chicago. 

* * = 

Tickets for the informal dinner 
on Tuesday evening may be ob- 
tained opposite the registration desk. 
All those attending the Conference 
are welcome. 

* * * 


All those planning to attend the 


Conference are advised to make 
early reservations with the hotel. 

















the Depreciation Committee’s work, 
which for the most part has been carried 
on jointly with a corresponding commit- 
tee of the American Gas Association, con- 
cerning the five-year plan of study under 
the heading of “Where Do We Go 
From Here?” 

Mr. P. S. Young, Chairman of the 
Executive Committee of the Public Ser- 
vice Electric & Gas Company of New 
Jersey, a dean of utility accounting peo- 
ple, will close the conference. 


Dinner—Tuesday Evening 


The Planning Committee has been 
most successful in its arrangements for 
the dinner program on Tuesday evening. 
Mr. C. W. Kellogg, President of the 
Institute will act as Toastmaster. Honor- 
able Edward J. Kelly, Mayor, City of 
Chicago, has accepted an invitation to 
attend the dinner and deliver an address 
of welcome and message to the delegates. 
Dr. Roy B. Kester, Professor of Ac- 
counting, Columbia University, will speak 
on an important phase of depreciation 
other than its application to regulated 
industry. 

Reverend John F. O’Hara, C.S.C. 
President, University of Notre Dame, 
will close the dinner program with what 
will in all probability be a surprise ad- 
dress on the subject “Accountants Need 
a Sense of Humor.” 
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PROGRAM 
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Third National Accounting Conference 


GENERAL SESSIONS 
MAIN BALLROOM 


Tuesday Morning—Nov. 14, 9:30 A.M. 


Opening Remarks 
BERNARD S. Robey, JR., Chairman 
Address of Welcome 
B. W. Lyncn, President, Standard 
Gas & Electric Co., Chicago, Ill. 
Report of the Plant Accounting and 
Records Committee 
“Streamlining Plant Accounting Opera- 
tions” 
J. V. Creary, Chairman 
Organization for the Maintenance of 
Continuing Property Records 
Wiit-A. CLADER, representing the 
American Institute of Accountants 


An Engineer Comments Briefly on 
the Situation 

Day & ZIMMERMAN, Philadelphia, 
Pa. 


Report of the Purchasing, Stores and 
Transportation Committee 
K. C. CAMPBELL, Chairman 


Control, Procurement, Storage and In- 
ventory of Supplies in the Navy 
Department 

CapTAIN ARTHUR H. Mayo, S. C., 
U.S. Navy 


Report of Customers’ Relations, Com- 
mercial Accounting and Collections 
Committee 

“Public Relations and Accounting Me- 
chanics” 


L. A. Mayo, Chairman 


Proved Economies in Commercial Ac- 
counting Operations 


A. J. BoHL 


“16” Functions on a Watthour Meter’s 
Chest 


H. P. Sparkes, Manager, Meter Di- 
vision, Westinghouse Electric & 


Mfg. Co. 


Cost Accounting Practices in Federal 
Government Departments 


H. §. Bennion, Edison Electric In- 
stitute 


Scope of ‘the Controller’s Responsibilities 
Francis J. Bret, representing the 
Controller’s Institute of America 


Wednesday, Nov. 15, 9:00 A.M. 


Report of the Classification of Accounts 
Committee 
“Is Gas a Step-Child in Combination 
Company Accounting?” 

A. M. Hartocensis, Chairman 
Industry Reporting within a Rational- 
ized System of Federal Statistics 
Stuart A. Rick, Chairman, Central 

Statistical Board, Washington, 
se oe 


Report of the Depreciation Committee 


“The Depreciation Situation” 
C. E. KoHLuHEpP, Chairman 
The Development of Financial Statistics 
and Factual Information Regarding 
Depreciation 
H. C. Davipson 
The Engineer Plans His Part in Depre- 
ciation Studies 
M. D. Hooven 
Where Do We Go from Here? 
H. C. Hassrouck, Chairman—De- 
preciation Committee, A.G.A. 
Accountancy of Tomorrow 
CHARLES B. CoUCHMAN, American 
Institute of Accountants 
Coordination of Pension Plans with So- 
cial Security Provisions 
M. B. Fotsom, Treasurer, Eastman 
Kodak Company 
The Relation of Accounting Statements 
and Reports to Security Issues 
Wittiam W. Wernvtz, Chief Ac- 
countant, Securities and Exchange 
Commission, Washington, D. C. 
Utility Arithmetic and the Utility Ac- 
countant 
F. L. GriFFitTH 
Realistic Accounts and Statements—For 
Management—For Labor 
Dean J. E. McCartny, College of 
Commerce, University of Notre 
Dame 
Benefits of Sound Depreciation Practices 
A. R. Corpert, Chairman, Special 
Committee on Depreciation, Na- 
tional Association of Railroad and 
Utilities Commissioners 
Closing Remarks 
P. §. Younc, Chairman of the Ex- 
ecutive Committee, Public Service 


Electric & Gas Co., Newark, N. J. 


COMMITTEE MEETINGS 


PLANT ACCOUNTING & REC- 
ORDS COMMITTEE 


Monday, November 13, 10:00 A.M.— 
East Lounge 
Morning Session Closed 


Chairman—J. V. CLEARY, Consolidated 
Edison Company of N. Y., Inc. 

V ice-Chairman—H. P. Taytor, Wis- 
consin Public Service Corporation 


Discussion Leaders—H. P. Taytor, 
Morris TRACY 


Subjects: Review and discussion of scope 
of Committee’s activities; Outline 
of work for ensuing year; etc. 


Monday, November 13, 2:00 P.M.— 
Open Session 


Original Cost Determinations 
Discussion Leaders—G. K. Camp- 
BELL, A. L. Davies, S. W. Kitt eE- 
MAN, C. F. MacRag, GEORGE 
VESSELAGO 


SuBJEcTs: Disposition of amounts in “Ac- 
quisition Adjustments” and “Plant Adjust- 
ments” Accounts; Experience in connection 
with preparation or filing Original Cost 
Data; Relationship between the method 
used in determining Original Cost and pro- 
cedure for accounting for Additions and 
Retirements subsequent to Reclassification; 
“Account Analysis” vs. “Unit Cost by Year” 
Methods; Practice in respect to elements of 
Original Cost which may possibly have been 
charged to Operating Expense; Problems 
arising with Acquisitions of Property; Open 
Discussion. 


Plant Accounting & Continuing Prop- 
erty Records 


Discussion Leaders—L. I. Gyisp, 
A. A. Lipscnutz, G. T, SwisHErR 


SuBJEcTs: Extent to which Construction 
Costs should be segregated by Work Orders 
in the field; Manhour Method of Distribut- 
ing Labor Charges; Interpretation of division 
between “Direct Costs” and “Overheads” ; 
Direct Allocation of Overhead Costs to Proj- 
ects vs. Use of Clearing Accounts; Budget 
and Authorization Methods; Accounting for 
Spare Parts at Steam Plants; Accounting 
for cost of installations on the load side and 
customer’s side of Consumer’s Meters—allo- 
cation of cost between Capital and Operating 
Expense, etc. 
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Tuesday, November 14, 2:00 P.M.— 
East Lounge 
Afternoon Session Open 


Plant Accounting & Continuing Prop- 
erty Records (Continued) 


Discussion Leaders—G. K. Camp- 
BELL, E. G. Hery, A. A. Lip- 
scHuTz, H. P. TAytor 


Suspjects: Segregations to be maintained 
for “mass” accounts; Aging Overhead Sys- 
tems; Size and scope of C.P.R. Units for 
“Inside Plant’? Accounts; Retirement Units 
—Small vs. Large Companies; Advantages 
and Disadvantages of Making C.P.R. Units 
and Retirement Units Synonymous; Main- 
taining C.P.R. Balances with Plant Ledger 
Balances; Control of Construction Cost 
through Continuing Property Records; Rec- 
oncilation of Charges Booked with Field 
Reports of Property Installed for Outside 
Plant; Form of C.P.R. and Accounting for 
Electric Meters and Transformers; Simpli- 
fication of C.P.R. for Underground Conduits ; 
Experience in establishing and maintaining 
Continuing Property Records in an Op- 
erating Division—Relation of Record Units 
to Retirement Units—Recording Year 
of Original Installation vs. First In-First 
Out Basis or Cumulative Average Basis for 
Retiring; “Actual Costs” vs. “Standard 
Costs” in pricing “mass” accounts; Contri- 
butions for Extension; Open discussion. 


CLASSIFICATION OF AC- 
COUNTS COMMITTEE 


Monday, All Day and Tuesday Afternoon— 
West Room 
Open Session 


Chairman—A. M. Harrocensis, Ebas- 
co Services, Inc. 

V ice-Chairman—J. H. Morretu, Niag- 
ara Hudson Power Corp. 


Subjects: Maintenance Charges; Distri- 
bution of Labor Costs; Contributions in Aid 
of Construction; Provisions for Merchandis- 
ing Job and Contract Work; Relation of 
Classification to Control of Expenditures; 
and Classification of Operating Revenue; 
The Balance Sheet and Public Interest; and 
Internal Control and Audit Procedure. 





PURCHASING, STORES AND 
TRANSPORTATION 
COMMITTEE 


_ Monday, November 13, 10:00 A.M.— 
Berwyn Room 
Open Session 


Chairman—K. C. CAMPBELL, The De- 
troit Edison Company 

V ice-Chairman—G. McDovuea 1, Con- 
solidated Edison Co. of N. Y. Inc. 


Susjects: Establishing a’ Base for Mate- 
rials and Supplies—Stores Expense—Clear- 
ing Rates; Accounting for Materials and 
Supplies with Mechanical Accounting Equip- 
ment; and Purchasing Commodity Codes. 
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Monday, November 13, 2:00 P.M.— 
Open Session 
SuBjecTs: Effective Control of Materials 
and Supplies—Inventories; Inspection and 
Testing of Purchases; Accounting for Auto- 
mobiles and Trucks—Operating Expense; 
and Purchasing Price Records. 


Tuesday, November 14, 2:00 P.M.— 
Berwyn Room 
Open Session 
SuBjects: Accounting for Minor Mate- 
rials and Supplies as “Exempt Material”; 
Elimination of Quantity Records showing 
Stock Movements and Balances on Hand in 
Storehouses and Stockroom; State Tax Re- 
fund Claims for Gasoline used for Non- 
Taxable Purposes; and Units of Property 
and Their Relation to the Storekeeper. 


CUSTOMERS’ RELATIONS, 
COMMERCIAL ACCOUNTING 
AND COLLECTIONS COMMIT- 
TEE 


Monday, November 13, All Day—Ballroom 
Open Session 
Chairman—L. A. Mayo, The Connecti- 
cut Light and Power Company 
Vice-Chairman—J. A. WituiaMs, The 
Niagara Hudson Power Corp. 
Suspjects; followed by open discussions: 
A Meter Reading Bonus Plan; Do Good 
Public Relations End at the Door of the 
Collection Department?; Customer Account- 
ing Problems in Connection with Statistics 
for Federal Power Commission Reports; “It 
Might Happen Here” in Commercial Ac- 
counting Operations; Rewriting Meter Read- 
ing Sheets by Alphabetical Tabulating 
Cards; and A New Plan of Rewriting Meter 

Reading Sheets. 


Tuesday, November 14, 2:00 P.M.— 
Open Session 

Mr. H. P. Sparkes of the Westing- 
house Electric & Mfg. Co. will offer 
for discussion his paper presented at the 
General Sessions, the title of which is 
“16” Functions On A Watthour Me- 
ter’s Chest. Mr. Stanley P. Farwell 
of the Business Research Corporation 
will make an informal discussion of busi- 
ness organization and customer relations. 
The balance of the afternoon will be 
devoted to discussion of customer rela- 
tions, accounting and collection subjects. 
Following subjects are typical. Discus- 
sion will be started by committee mem- 
bers to insure a lively and informative 
meeting. 

SuBJEcTs: (a) Advantages and disadvan- 
tages of bonus plan vs. straight salary basis. 
Enumerate office operations feasible to bonus 
plans; (b) Advantages and disadvantages 
of prompt payment discounts vs. collections 
without discounts; (c) Meter control methods 


—Office and Meter Department. Should meter 
controls be an office or meter department 
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function? (d) Continuous service and inves. 
tigation orders in connection with geographi- 
cal files to improve service and eliminate un- 
necessary calls. Best location for such files 
—office or service building? (e) Geographi- 
cal location files to promote the sales of 
service and appliances to prospective cus- 
tomers; (f) Advantages and disadvantages 
of a “Single Contact”? department for cus- 
tomers calling at office; (g) Best methods 
of obtaining credit information from new 
customers. Advisability of securing complete 
information before rendering service. Out- 
side credit reports vs. company field men; 
(h) Procedures employed for handling dif- 
ferent types of customers based on analysis 
of types and case histories. What methods 
are employed to analyze complaints?; (j) 
Billing from register sheets at central point 
instead of forwarding route books; (j) Pro- 
cedures for maintaining customer account 
records after they become inactive and un- 
collectible; (k) Advantages or disadvan- 
tages of rendering separate service and 
merchandise bills or including merchandise 
on service bills; (1) Effect on customer rela- 
tions and uncollectible losses through using 
outside collection agencies for collecting final 
bills; (m) Deposits—why necessary? fallacy 
of? cost of maintenance? (n) What compa- 
nies have a regular training program for 
collection department employees? What is 
the program? (0) Sales analysis monthly 
vs. two typical months in year or compiled 
each month; (p) Possible revision of 3% 
electrical energy tax and its effect on ac- 
counting operations and costs; (q) Deliver- 
ing and collecting bills vs. mailing bills; 
(r) Methods used to reduce the time taken 
to serve “the waiting customer” in the office; 
(s) Sequence numbering of addressograph 
plates to simplify coupon sorting and credit 
references; (t) Trends in utility financing 
of merchandise sales through outside finance 
companies vs. utility financing own sales. 
Advantages and disadvantages; (u) Advan- 
tages and disadvantages of cash postings, 
same day, special group at night, next day. 
Random posting or posting after sort. 


DEPRECIATION COMMITTEE 


Monday, November 13, 10:00 A.M.— 
Michigan Room 
Closed Session 
Chairman—C. E. KoHLHEPP, Wiscon- 
sin Public Service Corporation 


V ice-Chairman—H. L. GrueHN, Con- 
solidated Gas, Electric Light & 
Power Company of Baltimore 


The Monday morning session will be 
closed for the purpose of a review of 
sub-committee activities, and for discus- 
sion of the proposed progress report. 

Monday and Tuesday, 2:00 P.M. 
Open Sessions 

Susjects: General Review of Objectives; 
A General Report of the Committee’s Ac- 
tivities by the Chairman; Progress in De- 
veloping Factual Information; An Outline 
of the Proposed Work of the Engineering 
Sub-committee; Depreciation _ principles: 
What Are the Issues?; Consistency Problem, 
and Our Feelings Regarding It; Plans for 
the Future. 
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Cooperation Between Contractors and Utilities 


By H. P. Liversidge 


President, Philadelphia Electric Company 


An address cf weicome to 37th Annual Convention National Electrical Contractors Association, 


N- occasions like this, one often 

speaks of bestowing on conven- 

tion delegates ‘‘the key to the 
city.” Not being a municipal officer, I 
suppose I lack the authority to make that 
gesture to you. But, being associated 
with the electric industry and speaking 
to members of an important branch of 
that industry, it occurs to me we have 
available another key that might be even 
more interesting to you. 

I refer to the key which Benjamin 
Franklin attached to a kite string one 
stormy night to prove that lightning and 
electricity are one and the same thing. 
Now, of course, I cannot give you that 
key or even let you look at it for, unfor- 
tunately, no one knows what has become 
of it. It is not too fanciful to believe 
that it might have been the key to the 
front door of the experimenter’s home 
or printing house. And we may assume 
that Franklin, as practical and thrifty a 
man as ever lived, simply put it back in 
the lock when he was through with it, 
thereby prudently saving himself the cost 
of a new door key but depriving some 
museum of what would have become a 
sacred relic of electrical history. 

So there is no material sense in which 
I can bring before you the key of Frank- 
lin’s celebrated experiment. But I can 
give it to you as an idea. Let me remind 
you that it symbolizes young America 
making her entrance into the infant 
science of electricity—and with a con- 
tribution of great importance. Let me 
remind you further that, although the 
exact spot where Franklin flew his kite 
is not known today, yet it could not have 
been further than easy walking distance 
from where you are at this moment. 

In other words, this key we are talk- 
ing about unlocks for us the gate that 
separates the past of electricity from the 
Present. You may ask: Why should we 
want to step into the past? What value 
has the past for those of us who have 
plenty to do trying to keep up with the 
present ? 

Well, the best way I can answer is to 
say that, in my humble opinion, the 
whole electric industry of today needs no 
one thing more than it needs a certain 
characteristic for which Benjamin 
Franklin was preeminent. No man in 
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American history stands out more con- 
spicuously for the quality of being able 
to get big things done—and for getting 
them done because he knew how to com- 
mand the cooperation of all whose help 
was necessary to success. He had posi- 
tive genius for getting men to drop their 
small differences and unite in accom- 
plishment of some worthy object. We 
could profit by his example in meeting 
some of the problems that confront our 
industry today. 

Do not understand me to imply that 
I am mentioning the need of cooperation 
within the electrical industry as any new 
discovery. We found that principle 
some years ago and have since done con- 
siderable in making it ours, though it 
may be fair to say that in our field we 
were a little slower than were some 
other progressive business leaders. Today 
most of us are converted to the belief 
that greater returns result when interests 
which consider themselves competitive 
become broadminded enough to see that 
what helps one generally helps all, that 
ill-considered strife and bickering pro- 
duce little else besides waste of time and 
money. 


It can be said most definitely that here 
in Philadelphia we have advanced far in 
securing effective coordination between 
the various factors. Cooperation has been 
implemented by the creation of The 
Electrical Association of Philadelphia, of 
which I had the honor of being president 
during its earlier years. We cannot claim 
any higher degree of perfection for it 
than is wise to claim for any human in- 
stitution. However, I believe it is gen- 
erally agreed that it functions efficiently 
and fairly and with due regard to the 
interests of all concerned. 

In its early days one of my principal 
concerns was the development of sound 
confidence in the honesty of purpose and 
practice of all interested parties. It has 
always been a deep gratification to me to 
know that after a reasonable length of 
time, everyone became assured that what 
we had been expressing in words we in- 
tended to back up by tangible perform- 
ance. To establish such a foundation of 
business good will is a first essential and 
—unless this is done—no common effort 


of diversified interests can expect to make 
any headway. 

The point I would like to stress is that 
I believe the healthiest way to secure ef- 
fective common effort in any nationwide 
industry is to begin with well-organized 
local units. Nothing succeeds like suc- 
cess ! 

In past years there may have been 
a tendency on the part of some utilities 
to believe that they constituted the whole 
electric industry. Their viewpoint in 
those days of unenlightenment presumably 
was that all growth should move along 
lines primarily agreeable to their inter- 
ests. 

It is easy to see the situation bred by 
such a viewpoint. On one side stood the 
utilities. Opposed to them stood all the 
other electrical interests. When anything 
was to be done, it was generally sought 
to be done by one side trying to use force 
on the other. Lack of understanding, 
even distrust, between the two elements 
was the common experience of the time. 
Each one seemed to be seeking to “get” 
the other fellow but no one to get to- 
gether with the other fellow. 

Succeeding that era came the begin- 
nings of the movement to reach some 
basis of understanding and this has been 
expanded with more than reasonable suc- 
cess. 

I stand here, of course, as a represen- 
tative of that branch of the industry 
known as the public utility. You are the 
contractors, the men who make the in- 
stallations whereby our power is made 
effective. I have already referred to 
other branches of the industry, just as 
important as ours to the complete pic- 
ture. However, since I am a utility 
man and you are contractors, we might 
as well confine ourselves at this moment 
to the relations that exist between our 
two branches of the industry. 

The electrical contractors have faced 
and will continue to face many difficult 
and perplexing problems. This is prob- 
ably true of all businesses in which there 
is such keen competition. Your prob- 
lems with the manufacturers and with 
the wholesalers are of specific interest to 
the industry as a whole. But their solu- 
tion lies in your hands. No one but the 
contractors themselves can satisfactorily 
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adjust these differences. In my opinion, 
the solution will eventually be brought 
about by mutual understanding and com- 
promise. 

The electrical contractor, I have al- 
ways said, is the advance guard of the 
electrical industry. Before the utility 
company can sell one kilowatthour to 
a customer, some contractor must wire 
the home, factory or store and must in- 
stall those electric devices desired by the 
owner. He must not only sell the cus- 
tomer the idea of electrical conveniences 
but he must bid competitively on the job, 
establish his credit with some wholesaler, 
procure trained workmen, and perform 
many other services. After the work is 
completed and properly approved, all too 
frequently he still has another major op- 
eration to perform, and that is to collect 
his money. 

Do not ever think that we in the 
utility business fail to recognize the diff- 
culties of your business. 

We also appreciate definitely, I want 
to add, the splendid job that has been 
done. Let me illustrate. Back in 1929 
the average consumption per domestic 
customer of the Philadelphia Electric 
Company amounted to 498 kwhr. On 
July 31 of this year our company, which 
now has 590,000 domestic electric 
meters, ended a twelve-months’ period in 
which the average use per domestic cus- 
tomer passed 1000 kwhr. 

In other words, we more than doubled 
our domestic consumption in ten years. 
It may interest you to know that in one 
large district of our territory we have an 
annual domestic consumption of 1901 
kwhr per customer. Let me add to this 
brief picture of our domestic situation, 
that just since 1935 our total output of 
electric energy has increased 41 per cent. 

Before we could sell this additional 
current new houses had to be adequately 
wired and old ones rewired. Many mil- 
lions of dollars worth of appliances had 
to be sold to the customers. Stores had 
to be relighted; factories modernized ; 
new structures wired; and, in many 
cases, isolated plants shut down. This 
work was efficiently performed by the 
local contractors, along with other 
branches of the industry. 

While I have stated enly local experi- 
ences, I believe they reflect generally the 
situation as it exists on a nationwide 
basis. I am firmly convinced that* in- 
creased activity by the contractors is one 
of the industry’s greatest needs at the 
present moment. 

There are still too many poorly lighted 
stores; too many factories operating ob- 
‘solete equipment, many with unfavor- 
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able power factors and many in need of 
rewiring which would give them a more 
efficient and economical operation. There 
are untold numbers of old houses that 
cry for adequate wiring to bring them 
up-to-date electrically, plus the new 
houses whose builders have not caught 
up with present-day requirements, The 
answer to this, I believe, is more aggres- 
sive selling, backed by intelligent anal- 
ysis of the customer’s problem, so that he 
may be convinced of the benefits he could 
obtain. 

If the contractor fails to do this kind 
of selling, he will reveal a weakness in 
his set-up that may prove costly. Sooner 
or later I think it will be necessary for 
you to go out more aggressively after 
business with a more comprehensive sell- 
ing plan. 

The utilities, 1 am sure, are prepared 
to take care of their part. They will 
make available sufficient generating ca- 
pacity to meet any demand placed upon 
them. Again I may cite Philadelphia 
as typical of what I believe exists all 
over the country. Last year we com- 
pleted installation of a new turbo-gener- 
ator in our Schuylkill station which adds 
50,000 kw to our system capacity. We 
are now engaged at our Chester station 
in constructing a superposed unit which 
will give us 50,000 kw more. 

We are also conscious that our activ- 
ities have—as have those of other utilities 
throughout the nation—created direct 
business for the contractors. 

For one instance I go back to the years 
when we were eliminating our direct 
current service. At a certain stage in 
that operation—when, to be specific, 
about 14,000 kw of capacity remained to 
be changed from direct to alternating 
service—we became convinced that local 
contractors were equipped to do the job. 
So we turned the work over to them at 
a total cost exceeding $400,000. I am 
not claiming any virtue in our act except 
that it was a concrete evidence of coop- 
eration. 

Nor have we since lost the habit. For 
instance, during the last eight years, there 
have been connected to our lines approxi- 
mately 44,000 electric ranges. We did 
not do this work ourselves but turned it 
over to responsible contractors, who were 
paid $1,514,710 during this period. Sim- 
ilarly, with electric water heaters. Dur- 
ing these same years nearly 22,000 of 
these devices were installed on our lines, 
entailing additional disbursements of 
$740,542 to contractors in this territory. 

So in those items of range and water 
heater installations alone we have been 
able to create more than two and a quar- 
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ter million dollars—all of which meant 
added revenue to the business of our 
local contractors. Again I disclaim al- 
truistic motives on the part of the com- 
pany other than recognition that con- 
siderate ways of doing business mean 
money in the pockets of all concerned. 

In conclusion let me point out that the 
trend of the times adds a new note of 
urgency on this matter of mutual help in 
the electric industry. Events of the past 
few weeks have given unmistakable em. 
phasis to it. 

Vast readjustments to American in- 
dustry have become a definite possibility 
as the result of conditions abroad. None 
is more vitally concerned than the elec- 
tric industry, which must keep the 
wheels of all the others moving. No 
man among us is wise enough to know 
what the future—even the immediate 
future—will bring forth. All we can do 
is prepare ourselves to meet any develop- 
ments that may reasonably be expected. 

I am one of those who hope that no 
future eventualities, eith:r abroad or at 
home, will be allowed to produce that 
highly artificial expansion of American 
industry which the last war caused. 
There is little permanent value in such 
a swollen industrial activity, expanding 
at feverish rate for a short time and then 
collapsing as a punctured balloon. In 
the long view of events, such a condition 
can be nothing but harmful to our busi- 
ness economy. 

As far as the electrical industry is 
concerned, it is reasonable to expect that 
the utilities should take the first step in 
preparing to meet whatever may come, 
as any increases in industrial activity im- 
mediately reflect themselves in additional 
demands for power. This problem, | 
believe, has already been satisfactorily 
answered as a result of the cooperative 
studies which have been in progress for 
a long while between the electric utilities 
and the National Defense Power Com- 
mittee in the matter of power require- 
ments and availability of power supply. 

As with the utilities, so with the con- 
tractor branch of the industry and the 
other branches that complete its make- 
up. Working together for the good of 
the country, we can face the future with 
assurance. The nation can rely with 
confidence on the ability of all branches 
of the electrical industry to cope with 
the responsibilities ahead. Of these we 
are acutely conscious. If grave events 
should unfortunately call for the speed- 
ing up of national production, the elec- 
trical industry, I am absolutely confident, 
will meet all the requirements of the mo- 
mentous task that will be placed upon it. 
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Electrical Progress and Personal Liberty 


By Paul S. Clapp 


Vice-President, Columbia Gas and Electric Corporation 


An address before the Indiana Electric Association Convention, French Lick Springs, Sept. 28-30 


weeks after the stock market break 

heralded the beginning of the de- 
pression, the President of the United 
States invited leading executives of elec- 
tric light and power utility companies to 
meet with him at the White House in 
Washington. The meeting was held in 
the Cabinet Room. It was my privilege 
to be present. The President expressed 
the view that if the major industries of 
the Nation could immediately commence 
large new construction programs, a seri- 
ous depression might be averted. He 
wanted to know the magnitude of new 
construction that could be undertaken 
by the electric industry. The meeting 
adjourned. After a careful canvass, a 
Committee returned within a few weeks 
to the President and told him that the 
electric light and power utility compa- 
nies would undertake new construction 
during the year 1930 amounting to 
$890,000,000. This commitment was 
completely carried out under extreme 
difficulties in face of the terrific fall-off 
in demand for industrial power, which 
occurred as the depression deepened. No 
one foresaw how long the depression 
would last. No one predicted it would 
sink so deep. 


I’ the fall of 1929, within a few 


The full measure of benefit of this 
huge construction program in the first 
year of the depression is, of course, diffi- 
cult to accurately determine. No doubt 
it sustained thousands of men on the pay- 
rolls, and immensely softened the first 
shock of the depression. The highly sig- 
nificant fact is that the electric utility 
companies made this great constructive 
effort and showed this fine spirit in be- 
half of the public welfare. 

During the ten-year period of stress 
since 1929, this same spirit has continu- 
ously activated the men and women of 
the light and power industry. This they 
have done in spite of vituperative and 
punitive investigations, damaging news- 
paper attacks, sweeping extensions of 
Federal regulation and centralized con- 
trol, unwarranted and uneconomic Fed- 


eral subsidies to encourage municipal 
competition, scathing criticism from high 
governmental quarters, and huge ex- 
penditures of Federal money in destruc- 
tive and wasteful competition. Never 
before has a great basic industry of the 
nation been called upon to discharge its 
obligations of public service under a bar- 
rage of such vicious attack, even in peace 
time, to say nothing of the added diffi- 
culties imposed by the depression itself. 

Yet what has been our performance 
during this period? How have we met 
our obligations of public service? Let 
us take a look at some of the accomplish- 
ments. 

Increased use of Service 


The total use of electricity in Amer- 
ican homes has shown an amazingly large 
increase during the depression. The ag- 
gregate residential consumption in 1929 
was 9.5 billion kwhr; in 1938 it was 18.5 
billion kwhr, or an overall increase of 
about 95 per cent—nearly double. The 
average annual consumption per house- 
hold user increased from 500 kwhr to 
850 kwhr. The use of electricity in 
homes may certainly be taken as one very 
significant measure of the standard of 


‘living, translating itself into increased 


comfort, release from toil, good preser- 
vation, better eye-sight, beauty, and a 
dozen other expressions. Judged by this, 
the amazing increase in use of electricity 
means that the electric industry has made 
an enormous contribution to the advance 
in the American standard of living in 
this period. 

It is scarcely necessary for me to say 
that the quality of electric service, judged 
by standards of reliability and availabil- 
ity, to all classes of customers has stead- 
ily improved. Precision in frequency 
regulation has become so good that at 
least 15,000,000 electric clocks tick to 
its cadence. 

Lowered Cost 


The cost of electric service to homes 
has decreased, step by step, each year 
during the depression. In 1929, the av- 
erage cost was 6.3c per kilowatt hour; 
at the beginning of this year it was 4.2c, 


a reduction of one-third. How many 
things which American housewives buy 
have been reduced so much in this same 
time? 

These decreases in cost of residential 
electric service, mirrored against the 
price level of 1929, over the last nine 
years have meant an aggregate saving to 
American homes in this period of $1,- 
633,000,000. Here is a record of ac- 
complishment of which we may well be 
proud. 

Of course, the Federal Trade Com- 
mission, the Federal Power Commission, 
and the Federally operated, and the mu- 
nicipally operated power proj.cts, all vie 
with each other in claiming credit for 
this remarkable performance in reducing 
cost of domestic electric service. 


Sales’ Effort 


An outstanding reason for this reduc- 
tion in the price of electricity has been 
the perfectly magnificent selling job that 
has been done in household electric ap- 
pliances. We were very fortunate that 
the electric refrigerator had emerged 
from the scientific and field trial stages, 
and was well started on active promo- 
tion, when the depression broke. It was 
the electric refrigerator, along with the 
radio, that stepped in to stabilize our 
revenue and load, when use of industrial 
power so sharply declined. Outstanding 
work has also been done in selling light- 
ing and other uses of electricity. 

Commencing with 1930, the approxi- 
mate number of certain selected major 
appliances bought by American hemes is 
as follows: 


ee OEE ee ere 12,000,000 
EOE en eer 1,700,000 
re 507,000 
Washing Machines ............ 9,500,000 


Beyond this, some 47 million radios 
have been sold. 

Thanks to continuous and fruitful re- 
search by manufacturers, there has been 
continuous improvement in the design, 
efficiency and appearance of appliances, 
and sharp decreases in their cost. Since 
1929, cost of refrigerators has dropped 
42 per cent; ranges 15 per cent; water 
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heaters 34 per cent, and washing ma- 
chines 36 per cent. 

This huge sales effort has been a stim- 
ulus of stupendous importance to the 
country in this period. It has given jobs 
to thousands of men in factories, as sales- 
men, in advertising, in distributions, and 
a hundred affected fields. It paved the 
way for the great decrease in cost of 
residential electric service. It has made 
its great contribution to the advance in 
standard of living of American homes. 
Certainly, this performance during the 
depression stands to the great credit of 
the electric industry, broadly interpreted 
to include the utilities, the manufactur- 
ers, retailers, wholesalers, distributors, 
electragists, and all those devoted to 
electrical development. 


Taxes 

Since 1930, the electric utility com- 
panies have paid in taxes to Federal, 
State, and local governments, the ag- 
gregate sum of $2,235,000,000. The 
proportion of our gross earnings ear- 
marked for taxes has jumped from 10% 
cents out of each dollar to 17 cents out 
of each dollar. Some individual compa- 
nies pay more. The share of total taxes 
taken by the Federal government has 
increased from 25 per cent in 1930 to 
37.5 per cent in 1938. This shift of 
over-all taxes toward the Federal gov- 
ernment and away from State and local 
governments, clearly reflects the general 
tendency to transfer controls to the Fed- 
eral government. 

The large tax load which this industry 
has carried during the depression is ample 
proof that it has more than met its full 
measure of public responsibility in sup- 
port of normal and proper functions of 
government, and in the relief of distress 
from unemployment. 

With sincere regret this thinking 
forces me also to venture the opinion that 
we have contributed our full share of 
dollars to go for wasteful and unwise 
expenditures. And, further, that if these 
tax dollars could have been colored red 
after they reached Washington and thus 
have kept their identity, we would have 
been violently shocked to find how many 
of them came back to be spent on enter- 
prises designed to put us out of business. 


Federal Subsidy to Competition 

This leads me to focus attention on 
the policy of the Federal government 
initiated in 1933 to subsidize, stimulate, 
and encourage, municipal, county, dis- 
trict, and state competition. For the 
moment, I am distinguishing this part 
of the public ownership movement from 
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Federally owned and operated power 
projects. 

Under P.W.A. legislation to date, the 
total cost of non-Federal power projects, 
involving both extensions to existing 
plants and newly created competitive 
plants, if they are all completed, will be 
$281,000,000. Of this amount, the Fed- 
eral Government has put up $191,000,- 
000, half of it in outright gifts, the rest 
in loans at low interest rates and on 
long terms. 

The degree to which municipalities 
have accepted allotments for new plants, 
I believe, is of particular interest. Here 
is a More accurate measure of public at- 
titude toward municipal operation of 
electric power. 

In all, 100 allotments have been made 
for new competitive plants. The total 
cost of these is to be $52,000,000, of 
which the Federal Government puts up 
$35,000,000. 

About one-half of these plants are lo- 
cated in the acute T.V.A. and lower 
Colorado areas. The total allotments 
for new municipal plants covering the 
entire United States, outside of these 
areas, amounts to only $15,150,000. 

Analysis of elections in 25 communities, 
involving both the question of extending 
existing municipal plants and of creating 
new ones, also provides a measure of 
public attitude. In these elections, 14 
communities with aggregate population 
of 671,618 voted down the proposals; 
11 communities with aggregate popula- 
tion of 22,339 approved them. Of these 
11 communities, only 7 with combined 
population of 11,165 voted for new mu- 
nicipal plants. 


Never before in the history of the na- 
tion has there been such encouragement 
or such inducement on the part of the 
Federal Government for public operation 
of any type of enterprise—grants of 45 
per cent of the cost, large loans at low 
interest — to enterprises that operate 
largely tax free. 

To me, those votes, and the small 
amount of money accepted for new mu- 
nicipal plants outside of the acute areas, 
is convincing and encouraging evidence 
that the great rank and file of the Amer- 
ican people still have faith in the private 
ownership and operation of electric util- 
ities. 

It seems to me appropriate, in view of 
the new outbreak in Europe, that we 
make a brief reappraisal of certain vital 
principles and conditions under which 
we have thus far progressed in the United 
States. 
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In the immediate post-war period, | 
had opportunity to make some observa- 
tions. I lived for nearly two years close 
to the people in various parts of Russia 
and for nearly a year in Germany. For 
many months I moved in and out of 
Poland, Czechoslovakia, Austria, Hun- 
gary, Jugoslavia, Rumania, Italy and the 
Baltic Countries. As a result of these 
experiences, supplemented by subsequent 
observations, I have certain convictions 
as to the immense value of certain price- 
less heritages with which we are blessed 
in this country. 


This nation had its inception and has 
been built on the concept of individual 
liberty. On the concept, that the door of 
equal opportunity shall be held open to 
every man, woman, and child, and that 
the right to work out his own destiny 
shall be safeguarded for every human 
soul in our midst without distinction as 
to social class, religion or racial back- 
ground. Here, the government becomes 
the creature of and is subservient to the 
will of the people. The state does not be- 
come the master-mind that dominates 
and controls the whole social, economic 
and spiritual life of the people. Under 
this concept, we place high value on hvu- 
man life in this country, in contrast to 
the low value placed on human beings 
in many parts of the world. 

This personal liberty is a rich heritage, 
and is ours in larger measure than can be 
found among any people. Within it lies 
the mainspring of our great progress. 
From it comes the incentive to stupen- 
dous, individual effort which character- 
izes the American people. 

In this country we have protected 
the right of free speech, freedom of the 
press and radio, and freedom in exercise 
of religious views. We have nurtured 
freedom of thought and expression, and 
through this free flow of individual opin- 
ion, we hammer out on the anvil of de- 
bate the final policies of democratic gov- 
ernment. 

To an appalling number of people on 
the face of the earth, these opportunities 
are today completely denied. These peo- 
ples are haunted by networks of espio- 
nage and hundreds of spies. To express 
adverse criticism of governmental lead- 
ers or policies for them means arrest oF 
death. False trial, trumped up charges 
—firing squads. These are the pictures 
one finds in Europe. There frightened. 
intimidated souls are afraid to venture 
an opinion even to their most intimate 
friends. Suspicion among people is ram- 
pant. Governmentally controlled and 
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censored radio and press feed out a diet 
of information and ideas best designed to 
serve the purposes of leaders in power. 
Religion is scoffed at and held up to ridi- 
cule—typified by the blazen slogan across 
the entrance to the Red Square in Mos- 
cow, “Religion is the opiate of the peo- 
ple.” Religious persecution—cruel, in- 
human and relentless, strikes at the very 
souls of men. 

Centralization of government and con- 
centration of authority in a central pow- 
er are essential steps toward the break- 
down of personal liberty. When indi- 
viduals transfer to the lap of government 
responsibilities that they should them- 
selves assume, by that same act they 
transfer to someone else a part of their 
sacred heritage of liberty and freedom of 
action. Historical review of the United 
States reveals the zealous care which, in 
the main, we have exercised in the trans- 
fers of responsibility and authority from 
the local community to the State, and 
from the State to the Federal Govern- 
ment. In this, there has been great 
strength. Not only has there been set up 
a series of barriers and safeguards against 
loss of liberty itself, but we have had the 
infinitely sounder national development 
that has come from each community, and 
each State, solving its own problems in 
the fashion best fitted to its own needs. 

In the disorder and distress growing 
out of the World War, millions of peo- 
ple in Europe in despair of their own 
capacities to attain economic security 
have surrendered the right of personal 
liberty to Nazism, Communism or 
Fascism. By whatever name it may be 
called—the effect is the same. The loss 
of personal liberty, and the acceptance 
of complete control over the very lives 
and souls of all the people by a central 
authority, or dictator. 


Repercussions of the war were some- 
what slower reaching us. They finally 
did. We were precipitated into a serious 
depression. Many of the symptoms of 
social unrest, unemployment, economic 
disarrangement and distress, which we 
had observed in Europe for years and 
thought could mever reach our shores, 
were suddenly in our midst. It is in just 
this atmosphere that people are most re- 
sponsive to sweeping changes in the so- 
cial and economic order. It is in such 
a time that our heritage of individual 
liberty needs to be most  vigilantly 
guarded. 

As to the extent to which these forces 
have already reacted within the United 
States, there is honest difference of opin- 
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ion. I am concerned that they have 
gone much further than most of our 
people are willing to believe. 

Dr. Virgil Jordan, President of the 
National Industrial Conference Board, 
in his annual report made within the last 
few weeks, says: 

“This atmosphere of international tension 
has been stimulated and capitalized by the 
federal administration as a basis for retain- 
ing and extending the comprehensive politi- 
cal control of the economic activity and re- 
sources of the American people—.” 

“To those who understand the nature of 
these processes and the scope of the mech- 
anism created to carry them out it is now 
clear that, without any definite or conscious 
revolutionary act or mandate but by skillful 
and persistent manipulation of existing cir- 
cumstances and facilities according to a pre- 
determined conception, the foundation and 
most of the structure of a massive and com- 
prehensive system of State Socialism has 
been erected in the United States—.” 


Government in Business 


Business and industrial development 
in the United Statcs has taken place in 
an atmosphere created by these broad 
principles of individual liberty. The 
relation of government to business has 
been regarded as properly that of an 
umpire, assuring free and fair play of 
competition. In the case of monopolis- 
tic enterprises, such as public utilities, 
regulation by public agencies has been 
accepted as a proper and necessary safe- 
guard for the public interest. We com- 
monly call this “The American Enter- 
prise System.” 

I wish I had time this morning to at 
least briefly recount the wide range of 
national and individual development we 
have attained under that system. You 
know them as well! as I do. One won- 
ders that thinking men here would flirt 
for one minute with doctrines from Eu- 
rope. ‘ 

We are now confronted squarely with 
the dangerous reality of extension of 
government into business itself on stu- 
pendous scale. The front line of this 
attack is public ownership and operation 
of electric power. 

The concurrent development of ma- 
jor rivers and their tributaries for some 
combination of flood control, navigation, 
irrigation, and the development of hydro- 
electric power that has come along with 
this, has provided the door through 
which Federal ownership and operation 
has marched. This has occurred on the 
Tennessee, Columbia, and Colorado Riv- 
ers, and has given birth to T.V.A., Bon- 
neville, Grand Coulee, and the Southern 
Colorado Authority. 
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There has come to be acceptance of 
the view that Federal funds are properly 
expendable on certain of these functions 
—for example flood control and naviga- 
tion. No one questions the necessity of 
the development and effective use of all 
hydro-electric power which at the same 
time becomes available. Not to do so 
would be an unjustifiable waste of natu- 
ral resources. 

There are two major Federal policies 
that can be followed in disposition of 
this hydro-electric power. They are di- 
rectly divergent. One policy is for the 
Federal Government to sell this power 
at the dams to privately operated utilities 
for distribution through their facilities, 
and by strict regulations to make sure 
that all benefits are passed on to the 
consumer. This policy avoids entry of 
the Federal Government into the power 
business; it avoids wasteful duplication, 
ruinous competition, destruction of exist- 
ing investments, and maintains the Amer- 
ican concept of the relation between 
Government and business. 

The other policy is for the Federal 
Government to build transmission lines 
and stimulate and subsidize the State, 
district, and municipal ownership of dis- 
tribution. Thus far, the Federal Gov- 
ernment has followed this course. This 
polity of Government, this entry of Gov- 
ernment into competition with its own 
citizens, enormously transcends, in its 
importance, the question of electric ser- 
vice or electric rates. It strikes toward 
the very heart of personal liberty and 
equality of opportunity. 


The subject assigned to me for this 
talk was ‘““What Lies Ahead!” No wise 
person would undertake predictions in 
these uncertain and trying times. ‘The 
future of electrical development in the 
United States is interwoven and inter- 
linked with the development of the na- 
tion and its people, as a whole. The 
vitally important thing is the atmos- 
phere, the conditions, and the character 
of government under which we can work 
and live. 

I have positive conviction that it is im- 
perative to awaken anew in the hearts 
and minds of the American people a con- 
sciousness, an understanding, and an ap- 
preciation of the value of personal lib- 
erty. That, now more than ever before 
we must be alert to safeguard and pro- 
tect this liberty from the forces and 
dangerous tendencies within and the 
storms without. Truly, Patrick Henry 
was right when he said, “The price of 
liberty is eternal vigilance.” 
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The Lineman and His Lingo 


r I NHE lineman was a product of the 
telegraph development. For many 
years after the telegraph came into 

common use, even the major cities were 

connected by a single wire strung on 25 

to 30 foot poles, usually along the rail- 

road right-of-way. These lines were 
built by men whose homes were 
wherever their hats happened to hang. 

Many of them followed the cross-coun- 

try construction crews all of their lives. 

The old American Telegraph and Tele- 

phone bunk car was the best home many 

of these old timers ever knew. 

These men knew where lines were 
being built and had to get to the job 
without money or tools and when once 
on the job, how to “attach” themselves 
to the payroll. Sometimes they used 
borrowed tools or tools purchased from 
some man who was ready. to “float,” 
from the local “hock shop.” The line- 
man worked in the north in the summer 
and in the south in the winter; he saw 
the country and knew the people. 

The lineman with a fixed home came 
in with the telephone central exchange 
and became a factor in the electric light 
field during the late 90’s; but the old 
“boomer lineman” was not part of what 
he called “panty waisted wire-twisters.” 
The superstitions of these old-timers 
would make a long story. Each one had 
some pet superstition, but there was only 
one which every “boomer lineman” re- 
spected. He always kept track of the 
line built and always quit when it got 
to be 1000 miles. He would not do a 
lick of work after the 1000 mile limit 
was reached, even though it was the 
middle of the morning or within an hour 
of quitting time. He “bunched the job” 
and “floated.” Few of them ever settled 
down. They passed out of existence 
through either the undertakers’ establish- 
ments or the morgue. His last stand was 
the transmission line building period of 
the electrical industry. . 

If some of the veterans of our line 
crews were to have a picnic, they could 
talk all afternoon and evening recount- 


ing the antics of such characters as 
“Dingbat” Cassidy, Dick Dickinson, 


ae Towa Electric Light and Power Company. 





By Arthur Huntington 


Iowa Electric Light and Power Company 


From The Front Line 


“Hippity Hop” Tom Hulon, Silver 
Hard, or Park Owen, and it’s a cinch 
that sooner or later some one would re- 
call how these old boys liked to ‘“raw- 
hide” some young “limberneck” who 
thought he could climb. Even as old 
men, these five could take every fifth 
pole and lay-up and tie-in twenty miles 
of two conductor line between breakfast 
and supper, get drunk that night and 
repeat the next day and the next and 
the next. Again any one of them could 
spend a whole day dolling up a two-arm 
corner pole and apparently be working 
all the time. 

In addition to these “boomer line- 
men,” there was another class of men 
who followed the pole line. At one 
time there was a lineman on this prop- 
erty* who held a doctor’s degree from 
Oxford, read Latin, Greek and Sanscrit 
and always dressed for dinner. He is 
now a research professor in one of our 
large eastern universities. 

With another crew there was a man 
who always carried a trunk which no one 
ever saw him open. He was the son of 
one of America’s best known authors. In 
the trunk was an autographed copy of 
every book his father had written and 
which had more cash value than the line 
which was hauling them around. An- 
other crew had an artist of note. An- 
other old character conducted a Masonic 
school each night after supper. There 
are high ranking Masons on this prop- 
erty who received their Masonic educa- 
tion from this old lineman. The man 
who with his wife gained world fame as 
“Pa and Ma” Burdick with their Salva- 
tion Army pies in the front trenches in 
France was fired from one of our towns 
for neglecting his work in order that he 
could preach at a revival service. 


These linemen have developed a jar- 
gon which can be called the language 
of the industry. On account of its ex- 
pressiveness and generally accepted use, 
much of it gets into the dictionary, but 
there is much—some of it quite pic- 


turesque—which has never gotten beyond 
being industry slang. 

The list given below is far from com- 
plete. We hope that those who read this 
article and remember some typical line- 
man English (swear words, of course, 
excepted) will send it in. Yes, and don’t 
forget the table talk. One of these con- 
struction camp tables was a hard place 
for a “limberneck” to get service. 
BaLonEy—Cable. 

BALONEY BENDER— A wireman who 
works with heavy cable. 

BrsteE—The electric code. 

BicycLE—A chain drill for boring holes. 

Boomer — A lineman who always 
worked on the installation of new 
transmission lines. 

DriFTER—A lineman who wants to see 
the world. 

FLOATER—A lineman who would quit 
in the middle of the job. 

Butt Pen — Where the construction 
crew collected before and after work. 

Stave MarKet—The office of an em- 
ployment agency. 

GorpHer—A “go for this and go for 
that” helper. 

GouLasH—Insulating compound. 

Harr-Power—A lineman who could 
not follow the lead of the rawhide 
leader; sometimes a lineman working 
off a jag. 

Jew Conpuctor—A greund return. 

NARROW-BACK—An inside wireman. 

PERSUADER—A hammer. 

EQUALIZER—A pair of connectors when 
used in a fight. 

RoucH Neck—A trouble chaser. 

Hooxs—Early form of climbers which 
go down outside the legs, called West- 
erns because they were standard with 
the Western Union. 

Lapy SLippErs—Name applied to pres 
ent day climbers by old timers. 

BotTLEs—Glass insulators. 

Citum Some—A greenhorn lineman. 

Grunt or Grounp Hoc—A lineman’s 
helper. 

SKINNER—Man who drove the wagon. 

Rassit Scrap Coprer—Collected and 
traded for tobacco and liquor. 
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Measuring Performance in Telephone 


HERE is no more important 

problem facing the public utility 

industry than the continued im- 
provement of customer dealings. Experi- 
ence teaches that public opinion must 
be considered by each utility as the opin- 
ion of its particular customers—that 
people may have a “public opinion” 
about some matters, but about their util- 
ity company they have their own private 
opinions based upon their own personal 
experiences. Physical service of a qual- 
ity above criticism is taken as a matter 
of course. Rates paid for service are not 
the primary factor in individual custom- 
er opinion, for customers with little or 
no idea about rates—even about the 
amount of their own bills—often state 
very definite opinions about the com- 
pany and its services. The attitude dis- 
played by these customers is influenced 
by their personal experiences with util- 
ity employees more than by all other 
influences put together. 


Most of these experiences involve 
what might be called little things—if 
human nature were not involved; a 
broken promise here, an unexpected ser- 
vice there, that remark that reflected on 
the customer’s honesty, that evasive ex- 
planation that insulted a man’s intelli- 
gence, that businesslike handling of an 
emergency call, that soft answer that 
ended the argument. But of happen- 
ings such as these is “customer rela- 
tions” made up. In many instances the 
experiences, favorable or unfavorable, 
date back many years. The industry’s 
business future depends in a large mea- 
sure on what happens today on the cus- 
tomer front. There is nothing startling 
about this statement; for many years 
utility executives have recognized this 
truth and have done something about 
improved customer service. 

This report is concerned with the con- 
tinued improvement of performance in 
an especially important phase of custom- 
er service—that of telephone contacts. 
It has been recognized that the tele- 
Phone service problem requires continued 
analysis and constructive effort. There 
is an inherently mechanical character to 


Contact Work 


By Henry R. Flanegan 
Philadelphia Electric Company 


the telephone contact; the ability to pro- 
vide a courteous businesslike handling 
depends solely on words and tone of 
voice. “Specialists” are required in this 
service. Today there is hardly a public 
utility operating company of any appre- 
ciable size that has not set up some meth- 
od of handling customer telephone calls 
that avoids having the call transferred 
to several different people before the 
customer gets the information he seeks. 
These calls are handled by trained em- 
ployees, whereas the old method relied 
upon the “spur of the moment” handling 
of any clerk in the department who hap- 
pened to accept the call. 

The actual organization of physical 
facilities for handling telephone work 
varies widely with different companies. 
Some have centralized turret boards to 
which all incoming customer calls (listed 
telephone trunks) are automatically 
routed. Others have a decentralized sys- 
tem of a similar nature, the calls com- 
ing to small turrets in offices listed by 
locality within the territory. Still others 
have a combination of the two; for ex- 
ample, calls involving the operations de- 
partment go to a centralized board, 
while those involving the accounting de- 
partment go to the board in the particu- 
lar branch office. Each company must 
make a study of its own problems and 
design a system to meet its own partic- 
ular needs; there is no one absolutely 
correct way to do the job under all cir- 
cumstances. 


But there are some features common 


‘to all customer-contact telephone work, 


regardless of the nature of the physical 
facilities. The telephone numbers must 
be so arranged and listed that the cus- 
tomer can readily identify the right place 
to call, and his call should be answered 
promptly by an employee who can an- 
swer his question. The call should not 
have to go through a private branch 
exchange operator, nor should it be 
transferred. If the employee who an- 
swers cannot give the answer, he should 
make the necessary contact with the 
other department. The “conference cir- 
cuit” plan is useful in handling such 


calls; the “return call” to the customer 
is to be preferred to a long interval while 
information is being obtained. 

People who handle customer calls 
must be highly trained in a professional 
sense. Anyone who can hear and speak 
can listen and talk over a telephone, and 
can give any information he knows. But 
to handle the call in a courteous and 
businesslike manner entirely satisfactory 
to the customer in the shortest possible 
time requires special training in tele- 
phone technique and in methods of ob- 
taining and giving information over the 
telephone. 


All of this has been done: physical 
facilities meeting the needs of the par- 
ticular companies have been provided, 
and the employees who man these facil- 
ities have been specially trained in the 
technique and methods of telephone con- 
tact work. But the question still arises, 
“are the highest possible standards of 
satisfaction consistently being maintained 
in practice and are there any construc- 
tive ideas within the organization on 
which higher standards can be based ?” 
There is a danger that too much may 
be taken for granted. There may be too 
much reliance on the fact that employees 
have been given a mass of information, 
and it may be assumed that instructions 
are both practical and practiced. 

A recent issue of a utility magazine 
told of an executive of one company 
who heard of poorly handled customer 
contacts in another company and who 
said, “It can’t happen here.” ‘True, he 
had carefully selected employees and ex- 
tended. training ceurses. Only a few 
complaints of irate customers were di- 
rected to the president, but he didn’t 
know. Then he made some observations 
of customer contacts and learned this 
bitter truth; you cannot be sure that you 
know just what happens in employee- 
customer contacts until you observe, re- 
cord, and measure those contacts. 

For example, what do you think of 
these cases? 

(a) A customer calls up and says, “Ser- 
vice was promised before noon today. Where 


is your serviceman?” 
“Well, our work is arranged according to 
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streets, so it depends on where you live what 
time he’ll get there.” 

(b) “Why must I pay an interest charge 
when my bill is overdue?” 

“You mustn’t call it an interest charge be- 
cause it’s not according to the number of 
days, it’s according to the amount of the 
bill.” 

(c) “Who can I talk to, to arrange for an 
extension ?” 

“No one can arrange for an extension for 
you.” 

-{d) “What do I get for the seventy-five 
cent minimum charge?” 

“You don’t exactly get anything for that.” 

(e) “When will the meter reader read my 
meter ?” 

“I can’t say when he'll be there. It de- 
pends upon where you are in his book.” 

(f) “You say the bill will correct itself 
next month.” 

“Yes, that’s because your bill was higher 
than it really was last month so this month 
it will be lower than it should be.” 

(g) “Your collector was discourteous to 
my wife.” 

“T’m sorry, sir, but our collectors are never 
discourteous.” 

“These instances couldn’t happen in 
my company,” you may say, but they 
did happen in one company. They are 
from records of actual observations of 
customer contacts when an auditing 
practice was set up a number of years 
ago. This company is better off today 
for knowing the facts. The same sort 
of possibilities exist in the work of any 
employees who meet customers and act 
as representatives of the utility. 


It is important, therefore, to provide 
some means of measuring performance 
in customer contact telephone work be- 
cause employee dealings with the cus- 
tomers is too serious a matter to be left 
to chance, and no supervisor is in a po- 
sition to know what is happening on the 
customer front until he gets a record 
of the actual, uncensored facts. 

In the second place it is important to 
measure performance for operating rea- 
sons. In an important sense customer 
contact work is an operating job and it 
is general utility practice to measure op- 
erating results. It is not sound operat- 
ing practice to determine whether poli- 
cies and instructions are carried out by 
awaiting failure and resulting customer 
criticism. It is essential to continually 
check results. In operations involving 
personal relations with customers, the 
measure of results includes the custom- 
er’s reaction and opinion. Courtesy is 
more than an attitude; it is a perform- 
ance. No matter how much we feel we 
can depend upon the employee, no mat- 
ter what we think he does under certain 
circumstances, the test is: What does the 
customer think about his treatment? 
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Similarly, service is more than a pro- 
cedure; it is a result satisfactory to the 
customer. It is important to measure 
results in customer contact work sim- 
ply because we do not know that our 
job is well done until we put ourselves 
in a position to judge as the customer 
does, and the method of measurcment 
must provide for obtaining any customer 
expression of opinion about performance. 

In the third place, it is necessary to 
measure performance because such mcea- 
surement will include “getting better 
acquainted with the customers.” This 
industry needs as much external point of 
view as it can get. Policies, procedures 
and performances tend to become in- 
grown unless steps are taken to under- 
stand customers better and better. As- 
suming that now the need is recognized, 
what are some of the problems which 
must be met in attaining the purpose? 

Undoubtedly one of the factors that 
has retarded the development of per- 
formance measurement in employee-cus- 
tomer contacts has been the difficulty of 
measurement ; at least provision has been 
made for measurement of results in all 
phases of utility operations where it is 
relatively easy. 

First of all there is a considerable 
volume of telephone contacts to be au- 
dited. Secondly, it is a decentralized 
operation over a telephone wire, out of 
sight and hearing of supervision, and in 
the third place it is difficult to measure 
performance in telephone work because 
of the involved nature of the situations 
being supervised and audited. It is pos- 
sible to employ graphic charts and trial 
balances in some phases of the utility 
work where adequacy and accuracy are 
the primary requirements. It is easy to 
record variations from standards where 
quantitative aspects of service alone are 
involved. In customer contacts, how- 
ever, there are qualitative angles of ser- 
vice and courtesy in the infinitive variety 
occasioned by customers and customer 
situations. 


The human factor is one that can’t 
be standardized and the measurement of 
customer service performance must take 
this into consideration. Accordance with 
procedure is a basis of judgment, but 
rigid accordance with procedures in spite 
of circumstances means bad handling of 
customers. Trouble arises when we give 
too much thought to the mechanics of 
organization and too little of its ultimate 
purpose of service to customers. In brief, 
the great difficulty of measuring per- 
formance in telephone work is that it 
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requires the dual features of considering 
the accuracy of applying service stand- 
ards and judging the propriety of ap- 
plying these standards under the cir- 
cumstances. The basis of judging cus- 
tomer contacts includes accuracy, court- 
esy and businesslikeness and for none of 
these elements can strict specifications 
be written. Judgment is an all impor- 
tant element in measuring employee con- 
tacts and it must be considered first in 
establishing auditing practice. 


There are those who consider one 
problem of measuring employee-customer 
contacts to be the effect upon employee 
attitudes. This might well be true if a 
lot of thought is not given to it. In 
the experience of those companies who 
are most successful in their auditing pro- 
gram, it is not a problem. These com- 
panies work out their observation prac- 
tice with the full knowledg2 and coop- 
eration of the employees involved. It is 
not looked upon as a snooping, discipli- 
nary device, but it is accepted as a con- 
structive and necessary feature of tele- 
phone work. Employees are thoroughly 
familiar with the observation equipment 
and as far as possible participate in 
actual observation work. The record 
and results of observations are discussed 
with employees individually and form 
the basis of group discussion of the job. 
There is no mystery about it. Obviously, 
a system of “Spotting,” arbitrary judg- 
ment of employees by rigid rules and 
disciplinary action based on sample con- 
tacts observed and rated would be un- 
acceptable to employees because such a 
system is undesirable from any angle. 
If such a plan as outlined above is fol- 
lowed, the measurement of performance 
in customer contact work becomes an 
asset rather than a detriment in em- 
ployee relations. 

Permission has been obtained to out- 
line briefly the telephone observation 
practice of one company which estab- 
lished auditing methods in various phases 
of customer contact work a number of 
years ago. 

This company has divided its territory 
into a number of districts. Each district 
has an office which handles all of the 
commercial functions with which the 
customer comes in contact, such as meter 
reading, accounting, collection, bill pay- 
ment, inquiries and complaints, etc. 
From the telephone service boards in 
the several district offices where service 
employees handle incoming customer 
calls, an “observation” line is brought 
into the central office to an “observation” 
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headquarters. Here trained observers 
make a random selection from incoming 
calls in all of the offices. They listen 
to the entire call and make a written 
record of the various features of the call, 
including a transcription of the conver- 
sation. A sufficient number of calls is 
taken each month from the work of 
each office to comprise a fair sample. 
A 5 per cent sample is considered to be 
adequate to reflect total telephone work. 
For each call observed an observation 
report is prepared and the call is graded 
for five elements: (1) answer time, (2) 
interval time, if any, (3) standard prac- 
tice in opening and closing conversation, 
transferring calls, handling instruments, 
etc., (4) courtesy elements, and (5) ser- 
vice elements. 

Each call observed is marked and the 
calls for the observation period are sum- 
marized not only for total performance 
but also for performance in each of the 
elements observed, namely, answer time, 
standard practice, courtesy, etc. The 
obszrvation report which summarizes the 
work for the period is placed at the dis- 
posal of the local supervisor who accepts 
responsibility for the correction of faults 
in practice and for the conduct of train- 
ing work to develop methods of handling 
the practical situations reported. There 
are alternative methods of measuring 
performance in telephone work in use 
in other companies. But this company 
has chosen the method which it feels 
fits its own particular needs. Note in 
particular that it provides a record of 
actual customer conversations, and that 
it permits comparison of performance 
in various offices by a minimum number 
of trained observers which would not be 
possible with decentralized observation. 

What are the results of measuring 
performance in telephone work? First 
of all, auditing practice provides the 
facts about customer contacts. Someone 
has said that there is nothing so stub- 
born, and, at the same time, so satisfy- 
ing as a fact. Whatever other results 
accru2, it will profit the industry to get 
bettcr acquainted with contact problems. 
If we have facts we will face them, but 
first of all we must get the facts. Such 
a simple question as “is our telephone 
answer time satisfactory?” can be an- 
swered by definite figures from telephone 
observations. “How do we handle re- 
quests for Saturday service?” can be an- 
swered by evidence from telephone ob- 
servations. Theoretical answers are 
“out,” it’s practice that we should be 
interested in. 

In the second place, observation of 
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customer contacts provides to a degree 
a continuous audit of customer relations. 
It brings out of day-to-day customer 
contacts scores of cases in which the 
customer reaction to the application of 
policies and practices and to the treat- 
ment accorded them is evident in ex- 
pressed compliments or criticisms, in tone 
of voice or personal attitude. These ac- 
cumulated records of actual customer 
cases are an excellent guide to efforts 
to improve customer relations. 

Finally, the most important result of 
measuring performance is that it pro- 
vides the basis of improving perform- 
ance. There is no inherent advantage 
in measurement for its own sake or in 
building up reports and statistics. The 
objective is to maintain a high and con- 
tinuously improved standard of telephone 
contacts, and the final and most im- 
portant value from measuring perform- 
ance must be that it achieves results in 
this direction. Auditing and observing 
practice receives its chief warrant in 
that it provides a practical basis for 
training employees and improving meth- 
ods in customer dealings. 


The company whose telephone obser- 
vation practice was cited above believes 
that the outstanding value of measuring 
performance is that it provides the 
means of enlisting personal employee in- 
terest in his work and of stimulating his 
thinking in the solution of customer con- 
tact problems. The accumulated tran- 
scriptions of telephone observations are 
brought to the round-table of employees 
by his company, there to be reproduced 
in a duplication of the intervicw situa- 
tion. The discussion of treatment, dis- 
covery of errors, and the development 
of solutions is not ready-made by super- 
visors, but evolves from the consensus of 
the experience of the employees them- 
selves. The keynote of the discussion 
is always, “What is your experience?” 
In such round-table discussions a_re- 
versal in the direction of training takes 
place, the supervisor learns more than 
he teaches. Proven principles become 
the property of the group of employees. 
The advantages of this method of train- 
ing lie not only in the practical methods 
developed but in the assurance that the 
employees know and accept the stand- 
ards of performance because they de- 
velop from their own thinking. 

There are elements in all types of 
employee-customer contacts which are of 
the “spirit” rather than the “Ictter,” and 
involve employee attitude rather than sim- 
ply employee equipment. Nothing in the 
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entire realm of contact techniqu.s and 
customer contact methods provides such 
assurances of satisfactory, courteous, per- 
sonal service to customers as the readi- 
ness of the employee to accept personal 
responsibility for customer contacts. It 
is not too much to say that the whole 
success of “customer relations” rests 
upon the point of view of the employee 
and upon his attitude toward his job 
and his company. This is also an im- 
portant point in employee relations. 
Sound employee relations are essential 
to successful employee-customer contacts. 
The employee’s concern for the com- 
pany’s customer relations must be a con- 
cern for his customer relations. This 
is the principle of such a method of cus- 
tomer contact training. Even if there is 
no wish to measure performance, obser- 
vation and auditing of telephone work 
would justify its:lf solely on the basis 
of its contribution to such a training 
program involving employee cooperation. 

There are two major points in. this 
report which deserve emphasis. These 
points are, first, that it is unwise to take 
employee-customer contacts for granted. 
We should get the facts and face them 
without flinching. Remember the basic 
rule of all human relations is to be sure 
your side of the transaction is right. Sec- 
ond, we should us2 the results of such 
performance measurements to develop 
on the part of the employee an improved 
attitude and improved methods, based 
not upon the superiority of information 


-and instruction given them but upon the 


developed latent talents for improved 
customer dealings which today lie too 
much undeveloped and_ uncapitalized 
upon in an experienced employee group. 
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Reclamation of Transformer Oil 


By R. G. Call 


Chemist, Beech Bottom Power Co., Power, W. Va. 
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HE usual practice of most oper- 

ating companies, including our 

own, with respect to the care of 
transformer oil, consists of testing the 
oil periodically for Dielectric Strength 
and when necessary, treating it mechani- 
cally (blotter-pressing, centrifuging or 
both) to maintain the Dielectric above 
20 kv. 

If the oil in a transformer has access 
to air, constituents in the oil slowly oxi- 
dize. This action makes itself known 
in a number of ways, some of which are 
the development of organic acidity and 
finally the precipitation of sludge, these 
materials being some of the several oxi- 
dation products produced. 

It is not definitely known to what ex- 
tent the acidity in an oil accelerates the 
deterioration of transformer winding in- 
sulations, but it may be appreciable. On 
the other hand, sludge deposits may be- 
come so extensive as to interfere with or 
completely stop oil circulation in the 
cooling ducts in the windings. Depend- 
ing upon load conditions and the extent 
to which the winding insulation has been 
deteriorated, local overheating and insu- 
lation failure may result. 


Although comparatively little is known 
about what characteristics of an oil de- 
termine its affinity for moisture, it is 
recognized that oxidation products exert 
an influence in picking up moisture which 
may be carried to and absorbed by the 
winding insulation. 

It is well known in the case of turbine 
oils that oxidized oil or sludge acts as a 
catalyst in speeding up the deterioration 
of new oil, and the same is believed to 
be true with insulating oils. It therefore 
is highly advisable to thoroughly free the 
core, coils and tank of sludge and old oil 
before replacing a transformer oil in bad 
condition with new or reclaimed oil. 

The above considerations raise the fol- 
lowing questions: 

(a) What characteristics in addition to 
Dielectric indicate whether a used oil is in 
suitable condition for continued service? 

(b) What values of these characteristics 


determine when a used oil should be re- 
claimed or replaced ? ’ 


(c) What methods of reclamation will re- 
store the characteristics of used oil sufficiently 
near those of new oil to make reclamation 
economical ? 

(a) At present the following tests are 
made: S.E. No., Neut. No., Color, Sol- 
uble and Insoluble Sludge, Free and Dis- 
solved Moisture, Power Factor and Ap- 
pearance. 

(b) We have set up the following 
limits for oil in service, Neut. No. .7 
mgs., Color (Union) 7 or higher Power 
Factor 1 per cent at 20 deg. C. Ap- 
pearance—Visible indication of sludge. 
No limit has been set on the S.E. No. 
Investigation now under way may re- 
veal some relationship between it and 
dissolved moisture in the presence of hy- 
drophobic material which is partly re- 
sponsible for water in oil emulsions. 

In view of the fact the costs of labora- 
tory analyses of oil samples and the time 
required to obtain results from such 
analyses limited the extent of this valu- 
able work that could be done, a system 
has worked out by which transformer oil 
could be classified in two groups: (1) 
Oil fit for continued service, and (2) 
Oil requiring a more searching investi- 
gation. 

By the use of a field testing Kit such 
oils as appeared to present no immediate 
problem could be left in service with 
probable safety; and the facilities of the 
oil laboratories could then be céncen- 
trated on the few which showed indica- 
tions of some considerable deterioration. 

The Kit developed for this field work 
consisted of apparatus for the neutrali- 
zation number and color determination 
fitted into a portable cabinet of suitcase 
proportions. 

By collecting a number of samples at 
some convenient point and running them 
through as a batch, 30 to 40 samples can 
be tested by one man in a day. 


The neutralization test differs from 
the A.S.T.M. test in that the oil-alcohol- 
water mixture is titrated cold and the 
KOH solution is standardized against an 
oil of known A.S.T.M. rating instead of 
against benzoic acid. The KOH factor 


thus obtained is substituted for the solu- 
tion strength in the equation for deter- 
mining the acid number. By standardiz- 
ing the KOH against a cold oil of 
known A.S.T.M. acidity rating, allow- 
ance for the presence of COz in the oil 
or solvent is made. 

A graphical representation of test re- 
sults as compared to check tests made on 
the same oils by the A.S.T.M. method 
was analyzed. Some variation was to be 
expected, but the analysis revealed that 
the variations were rather consistent with 
a given operator. If the major factor 
of disagreement is in the personal ele- 
ment, it can be brought under control 
by study and practice and a closer ap- 
proximation of A.S.T.M. results ob- 
tained. 


The colorimeter included in the Kit 
consists of a box containing a double row 
of l-oz. vials, three from each row being 
exposed to view through a window. The 
three rear vials contain distilled water 
and are kept in their position before the 


‘ window. Standard samples with various 


color numbers have been prepared from 
new oil by using suitable dyes in varying 
amounts to match the Union scale. 

Although the reclamation of crank- 
case oil is a common practice today, com- 
paratively little reclaiming of insulating 
oil has been done. This situation likely 
results from the fact that the normal 
insulating oil life, even in open breather 
type transformer, usually exceeds 10 
years and because in most cases no tests 
which show the actual condition of used 
oils are made. 

(c) Ordinary methods of treatment 
such as centrifuging, vacuum treatment 
and filter pressing do not alter the char- 
acteristics of an oil except to remove the 
insoluble material, gases and moisture 
with an improvement in_ dielectric 
strength. In order to remove soluble 
sludge, acid and restore color, some pre- 
liminary treatment must be given the oil 
before passing through the various types 
of equipment. Practically all manufac- 
turers of this equipment have developed 
some pre-treating process Fuller’s earth, 
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ANALYsIS OF OIL BEFORE AND AFTER TREATMENTS ARE GIVEN 





Sample 
RN a aa co 90 ws hyd elist nse aCave se So te Aas 8s 
OS ne ee er ee eer 
PENN oso. sac-e'a sinaha sts Gem carom se oa aie 
A ee a ee ees eee ee 
ead a Lgid cc uaias in Gees Bids aa Diop 
Snyder Life Tests 


Used Oil Reclaimed Oil 
$4- = 
50.2 50 
16% i 
68 = 
42 034 


Copper catalyst 3 day .023% Sludge 
9 day 385% “ 
13 day .707% . 
16 day 896% “ 
Without copper 18 day .015% . 
21 day .128% 
35 day 386% “ 
60 day 528% “ 


While the above life test is a modified one, we give results obtained cn New G.E. 10C 


oil for comparison. 


With copper catalyst 3 day .020% Sludge 
9 day .110% - 
13 day 164% “ 
16 day .240% . 
Without copper 18 day 001% “ 
21 day 006% “* 
35 day .009% “ 
60 day 115% “ 


We believe that the great difference in the two tests are due to the highly overtreated 


oil which leaves the filter at the start. 
and has low resistance to oxidation. 


The first 200 gallons of oil is always water white 








activated clays, alumina and bauxite had 
been used with varying success in the 
adsorption process of reclamation. This 
is accomplished by direct percolation 
through clay or by the contact process. 
Direct percolation is the simplest form 
of reclaiming oil. The finished product 
does not approach new oil by any means. 
The usual tests made indicate it to be 
so, but the difference lies in the results 
obtained using the Snyder life tests. The 
reclaimed oils after oxidation at 120 deg. 
C. for 60 days will contain at least two 
to three times the amount of sludge 
found in new oil after oxidation for a 
like time. 


Pre-treatment with sulphuric acid fol- 
lowed by clay in a hot contact process 
produces an oil that very closely ap- 
proaches new oil in all tests. 

Lacking information on the condition 
of most of our transformer oils but bas- 
ing the estimate on known quantities in 
bad condition on the number of old 
transformers in service it is believed that 
the total quantity due for reclamation 
or replacement may exceed 500,000 gal- 
lons. The price of new transformer oil 
ranges between 20 and 35c. per gallon 
delivered depending upon the quantity, 
delivery point and supplier. ‘ 

Since the life of a reclaimed oil can- 
not be predicted with certainty, it would 
seem advisable to limit the overhaul re- 
claiming costs to about 1/3 the cost of 
new oil or, roughly, 8c. per gallon. This 





tentative limit likely would prohibit the 
transportation of used oils in excess of 
100 miles and, therefore, would favor a 
portable reclaiming equipment (if it is 
found to be practical) as against recla- 
mation at several different points. 

At the Windsor Plant of the Beech 
Bottom Power Company, Power, West 
Virginia, straight percolation with Ful- 
ler’s earth is used for reclaiming the 
transformer oils. Two oval-shaped elec- 
trolytic arrester tanks having a height of 
12 ft. and a cross-sectional bed area of 
about 14 sq. ft. were used as gravity 
flow filter tanks. A perforated sub-bot- 
tom was welded into each tank several 
inches above the outlet tank and upon 
this was laid a quarter mesh screen and 
a layer of closely woven duck canvas. 
This is held in place by a heavy, ‘two- 
piece iron band shaped to fit closely the 
interior of the tank. 


The filter is charged from the top 
with 3000 lb. of 60/90 mesh Georgia 
or Florida clay. Oil is then pumped 
from storage tanks into the filter until 
it appears in gage glass near top of tank. 
Approximately 125 gal. per hour is 
passed through the filter or 1000 gal. per 
day. No attempt is made to control 
temperature. The oil drains from the 
gravity filter to clear oil tank where it 
is filtered and dried before placing in 
service. 

Investigation thus far of methods of 
reclamation appear to show that further 
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improvement in sludging rates should be 
made than has been possible with clay 
treatment only. Some preliminary work 
has been done, using a mild sulphuric 
acid treatment followed by earth treat- 
ment at 250 deg. F. The used oil is 
treated with a 2 per cent sulphuric acid 
by volume with five-minute agitation at 
room temperature, centrifuged and con- 
tacted with 200 mesh Fuller’s earth at 
250 deg. F. with three-minute agitation 
and then filtered. 

Results before and after treatment are 
given: 


Acid 5 min. 

agitation, Room 

Temperature 2% 

H2SO, by Vol- 

ume, 10% Clay 

by Weight, Clay 

25 Auxiliary Hot Contact 
Transformer 250°F., 3 min. 








Source Windsor agitation 
Flash 315° F. 320° F. 
Fire 335° F. 345° F. 

Sp. Gr. 8583 .8523 
33.42° A.P.I. 34.58° A.P.I. 

Vis. 100° F. 61 Sec. 60 Sec. 
S. E. No. 72 Sec. 15 Sec. 
Neut. No. .86 Mgs. .04 
Color 6 1% 
Pour Point —15° C, —15°C. 

ie s F. 
Kw Breakdown 32.6 34.8 
Corr. 20° C.P.F. 1.3% 0.1% 


Snyder Life Tests 


2% H2SO, by Volume 
10% Clay by Weight 


Duration of Test % Sludge 
With Copper Catalyst 
Bi MN iia aha 96:5 cca ays wd Ss .00094% 
S| Oe: 0185 % 
SR Re ee! 0398 % 
Oe eeeereen 0877 % 
Without Copper Catalyst 
REMI 5 otc ars ts. Soa Sa avaie 5 cs 0275 % 
I ee he aa oa 0346 % 
Se MONE 56 b.ihina.b as sie oR RRES 0607 % 
60 days 


It is recognized that over-treatment 
with acid or clay may cause instability 
in oil. For example, in water-white 
medicinal oils which are very highly acid 
treated followed by complete decolori- 
zation with earth, exposure to air at 
high temperature causes no sludging but 
produces a rapid rise in acidity much in 
excess of that experienced in insulating 
oils. Although such over-refinement 
might prevent sludging, the high acidi- 
ties developed may have a pronounced 
effect upon insulation materials, These 
aspects should be kept in mind in recla- 
mation methods involving acid treat- 
ments. 
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Experience With Gaps for System 
Equipment Protection 


By A. E. Silver 


Ebasco Services Incorporated 
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A paper presented before the Electrical Equipment Committee, E.E.I., Swampscott, Mass., 


HE use of spill gaps for protection 

against lightning flashover of in- 

sulators, bushings and equipment 
on properties of client companies of Ebas- 
co Services Incorporated has expanded 
steadily since the first definite attempts 
were made in 1932 to observe and in- 
terpret operating experience. 

At the present time, reports are being 
received from 13 companies concerning 
the operation of nearly 1400 sets of spill 
gaps of various types installed in or near 
transmission substations operating at 
voltages of 12.5 kv to 132 kv inclusive. 
A number of companies are reporting 
on the operation of over 6000 spill gaps 
used for protection of overhead distribu- 
tion transformers. 

The records of spill gap operations of 
necessity are subject to some omissions 
and errors, especially in the case of plain 
gaps not located at attended substations. 
Some companies have installed magnet- 
ically-operated counters to record gap 
operations. “The records of equipment 
failures with or without flashover of the 
associated spill gaps are quite accurate 
but the recorded number of gap flash- 
overs occurring without flashover of as- 
sociated equipment probably is less than 
actual because of flashovers which did 
not result in any outage and were not de- 
tected in any other way. 


Gap Settings 

Theoretically, a spill gap should be 
set so that its impulse level is below the 
impulse level of the bushings, insulators 
or windings it is to protect. Also, the 
gap should be set high enough so that its 
60-cycle flashover is above the highest 
value of voltage that may occur as a 
result of switching or other surges of 
internal system origin. In the case of 
recent equipment of coordinated impulse 
design, the impulse levels presumably are 
high enough to permit setting the gaps 
according to these rules. However, with 
older equipment, it is often found that 
the impulse levels and impulse character- 
istics are such that when gaps are set 
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low enough to provide adequate impulse 
protection, the 60-cycle flashover values 
for the gaps are below the maximum volt- 
age that might occur as a result of switch- 
ing surges. This is particularly true of 
higher voltage equipment. However, ex- 
perience has shown that switching surges 
either are not as large or as frequent, and 
perhaps both, as had been anticipated 
and that usually gaps can be set consider- 
ably below the highest observed surge 
voltage without resulting in an undue 
number of operations. As a rule it is 
found practicable to set main spill gaps 
down to a value at which they will pro- 
tect against all, except possibly the most 
severe, lightning surges. 

Spill gap operations due to birds, ro- 
dents, reptiles and other outside sources 
were found to be disturbingly frequent 
on single open gaps operating at 22 kv or 
below.. The introduction of the double 
or series gap has largely overcome this 
difficult and in the years 1937 and 1938 
only 25 short circuits of this type were 
reported as occurring on the 1400 sets of 
gaps mentioned previously. In addition, 
spill gaps installed on over 6000 distribu- 
tion transformers were reported as being 
subject to very few short circuits of this 
type where the double gaps are used. In 
general, most companies are finding it 
desirable to use double gaps for all in- 
stallations at 15 kv or below and some 
companies extend their use throughout 
the entire voltage range. 

Actual gap settings vary over a wide 
range, unless for very modern equipment 
of coordinated impulse design, but it is 
found as a rule that, in areas where light- 
ning exposure is high, the main protec- 
tive gaps should be set to have a 60-cycle 
flashover not more than 3.0 times nor- 
mal voltage to ground, for voltages 33 
kv and above. In one case where tests 
were made on a widespread system to 
determine the frequency and magnitud> 
of surges of internal system origin, it was 
found that a setting equal to 1.7 times 
normal voltage to ground could be used. 
Occasional operations from switching 





surges have resulted with this very low 
setting, but these are not sufficiently fre- 
quent to offset the improved effectiveness 
of the spill gaps in protecting the equip- 
ment on this system, much of which is 
of older, uncoordinated design. 

Gap settings for voltages 22 kv and 
below are governed to some extent by 
the physical difficulty of setting a gap, 
particularly one of the series type, at a 
low value. Equipment for use at these 
voltages generally has relatively higher 
impulse level than higher voltage equip- 
ment, so that relatively higher gap set- 
tings may be used and still provide equiv- 
alent protection. The most common set- 
ting for 22-kv gaps has a 60-cycle flash- 
over equal to 3.5 times normal voltag: 
to ground, while at 11 kv and 13.8 kv 
the 60-cycle flashover is slightly over 
four times normal voltage to ground. 

In many cases the main protective gaps 
are located at line terminals with back- 


up gaps connected directly to the bus; 


in other cases main and backup gaps are 
both located on the bus. In arrange- 
ments such as this, the main gaps are set 
at the low values mentioned above and 
the backup gaps are set at 140 to 160 per 
cent of the main gap setting. Often, 
when the main gaps are located on the 
bus, they are fused and multiple sets are 
provided. 
Spill Gaps Located in or Near 
Transmission Substations 

The spill gaps located in or near trans- 
mission substations may be classified in 
two types, plain and fused gaps. For 
the years 1937 and 1938, client compa- 
nies reported 1271 sets of plain gaps and 
112 sets of fused gaps in service, a total 
of nearly 1400 sets of both types. 

Combined records for the years 1937 
and 1938 on the above-mentioned 1400 
sets of spill gaps were approximately as 
follows: 


Flashover or failure of equipment due 
to lightning, without flashovers of as- 


ICRI, MINE, ois. 6 ssc csc Soe ssetsusie.acs velo 2 
Gap flashovers due to lightning, with 
flashovers of associated equipment .. 18 
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Gap flashovers due to lightning, without 
flashover of associated equipment..... 562 

Gap flashovers due to lightning with 
known flashover of line insulators.... 19 

Gap flashovers due to birds, etc........ 25 

Gap flashovers due to surges of internal 
ROTO, 6 5.5:6.0 ocd cistiacsinn <csev: 15 


Total gap flashovers from all causes... 639 


Consideration of these figures leads 
to the question of how many of these gap 
operations were unnecessary. In other 
words, what part of the gap flashovers 
was the result of conditions which 
would not have caused equipment flash- 
overs if the gaps had not been in use. 
It is reasonable to assume that some such 
operations do occur, but the information 
available seems to indicate that the num- 
ber is relatively small. 

A specific example of the value of gap 
protection is afforded by the record of 
one company which installed 23 sets of 
gaps to protect equipment and bus insu- 
lators at a number of 66-kv substations. 
During the five or six years previous to 
the installation of the gaps in 1935, light- 
ning flashovers of bus insulators had been 
occurring at the rate of one or two each 
year at several of these stations. In the 
four-year period, 1935 to 1938, since the 
gaps were installed, only one such flash- 
over has occurred. 


Fused Spill Gaps 

When plain spill gaps flash over from 
lightning, the power arc which follows 
generally must be cleared by interrupting 
the line or bus to which the spill gaps 
are connected. In some cases, any such 
interruptions may be undesirable, or they 
may be very frequent as a result of very 
low gap settings, high lightning expo- 
sure, switching surges or a combination 
of these items. In any such situation, by 
the use of a fuse in series with the gap, 
the fault may be cleared without the 
necessity of disconnecting the line or bus 
to which the gap is connected. 

Single fuses in series with the gap are 
being used quite extensively particularly 
at line terminals in areas where gap flash- 
overs are not very frequent. The dis- 
advantage of the single fuse type arises 
from the fact that only one gap operation 
can take place across a gap without re- 
duction of protection until replacement 
of the fuse. Successive flashovers must 
take place across backup gaps having 
higher settings and therefore providing 
less protection than the fused gaps. 

As an improvement over the gap hav- 
ing a single fuse, one company has em- 
ployed “three shot” repeating or reclos- 
ing fuse units. The early installations 
of these gaps were located in an area 
where lightning exposure is very high 
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and low gap settings are necessary, since 
much of their equipment was manufac- 
tured before the advent of the modern, 
coordinated impulse designs. 

The first of these repeating fused gaps 
was installed in 1934 and the company 
now has 15 sets operating at various 
voltages from 13 kv to 110 kv inclusive. 
Each of the repeating fused gaps is 
backed up by at least one set of plain 
gaps intended to operate only after all 
three fuses are blown or if a surge occurs 
during the time required for a fuse to 
reclose. The protective record of these 
units has been very good. A few tube 
failures have occurred; there being four 
cases in which the fuse tube burned off 
near its lower end during the years 1937 
and 1938. During this same _ period 
there was a total of 286 fuse gap flash- 
overs. It would appear that the 3-ele- 
ment recloser provides an adequate num- 
ber of reclosures since there was only one 
case during 1937 and 1938 in which it 
is known that backup gaps operated after 
all three fuses had been blown. 

Another company obtained very good 
protection by placing three single-fused 
gaps per phase at various points on the 
substation bus. Although each of the 
gaps has the same setting, it has been 
found that, as a rule, only one of the 
gaps will flash over during a lightning 
surge. ‘This leaves the other two gaps 
available to provide unimpaired protec- 
tion against successive surges. 

The recent introduction of high speed 
relaying on circuits having fused gaps 
raised the problem of delaying the relays 
for an interval sufficient for the fuse to 
clear the fault resulting from a gap flash- 
over. Since the ampere rating of the 
fuse links is very low, the clearing time 
for the fuse is nearly instantaneous. As 
a trial value, the relays were delayed for 
two cycles. Sufficient operating data 
have not yet been gathered to check this 
value. 

Fuses for this type of service must, of 
course, have adequate rupturing capacity 
for the fault currents involved, and in 
some cases this feature may constitute a 
physical or economic limitation on the 
use of fused gaps. 


Spill Gaps on Distribution Lines and 
Equipment 

In the field of distribution, plain spill 
gaps are finding increased favor, par- 
ticularly as a dependable and inexpen- 
sive means of protecting distribution 
transformers. 

It was recognized early in this devel- 
opment that, with gaps located on the 
transformer side of the fuse, blowing of 
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fuses by gap operations was to be ex- 

pected. Experience confirmed this, and 

as a result this sequence of connection is 
very little used by Ebasco client com- 
panies. 

On the other hand, the use of spill 
gaps on the line side of transformer fuses 
has expanded until at the present time 
reports are being received on the opera- 
tion of about 6000 transformers having 
this protection. The largest part of these 
transformers operates at voltages above 
5 kv. 

For the year 1937 and 1938 lightning 
outages on these 6000 transformers ayv- 
eraged as follows: 

Fuses blown—1.9 per cent per year of the 
transformers in service. Corresponding 
figures for transformers having “no pro- 
tection” and having “lightning arresters 
interconnected” were 18.0 per cent and 2.4 
per cent, respectively. 

Transformers damaged—0.81 per cent per 
year of the transformers in service. Cor- 
responding figures for transformers hay- 
ing “no protection” and having “lightning 
arresters interconnected” were 1.9 per cent 
and 0.52 per cent, respectively. 

As in the case of other types of gap 
installations, the series or double gap 
has proved an essential and satisfactory 
means of minimizing short circuits by 
birds and the like. Reports for the year 
1938 show that very few such flashovers 
are occurring on installations of the 
double gaps. 

Two companies have reported experi- 
mental installations of a scheme for co- 
ordinating spill gaps, line fuses and 
feeder circuit breakers on distribution 
circuits in such a way that line insula- 
tion flashovers, spill gap operations and 
other transient faults are cleared at the 
feeder circuit breaker by instantaneous 
relays. The feeder circuit breaker is 
equipped for fast reclosing, so that inter- 
ruptions to the feeder are only momen- 
tary. Following the initial reclosure of 
the circuit breaker, the instantaneous re- 
lays are cut out of service long enough 
to allow line fuses or time delay relays 
to operate if the fault is of a disabling 
nature. 

A number of similar installations are 
in use by companies not in the Ebasco 
group and some data have been pub- 
lished concerning operating results. 

In one of the trial installations, only 
one reclosure was used and only a ground 
relay was used for instantaneous opera- 
tion. After a considerable amount of 
experimenting with various time inter- 
vals, this company decided to arrange the 
instantaneous relay so that it returned 
to service ten seconds after the breaker 

(Continued on page 490) 
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Utilization Voltage 


By Stanley Stokes 


Union Electric Company of Missouri, St. Louis, Mo. 


A paper presented before a Joint Meeting of the Electrical Equipment Committee, and the 
Transmission and Distribution Committee, E. E. I., Swampscott, Mass., October 10, 1939 


T the committee meeting in Chi- 
cago last May, the writer pre- 
sented a brief paper on Utilization 

Voltage in an attempt to simplify and 
clarify the terminology, with the addi- 
tional purpose of providing criteria for 
making and comparing system voltage 
studies or surveys. Several of the re- 
marks made at that time were predicated 
upon the use of recording voltmeters of 
the circular chart type which are in gen- 
eral use for special voltage investiga- 
tions. 

Although such a meter gives a useful 
record for some purposes, it has obvious 
limitations. It is first of all relatively 
expensive. Again the inconvenience aris- 
ing from the necessity of daily changing 
charts and the comparative unreliability 
of the inking device are objectionable. 
Moreover to obtain data from the charts 
is a time-consuming process. Further, the 
results are to a certain degree affected by 
the personal element. 

With these conditions in mind I ex- 
amined the possibility of providing a 
cheaper instrument which would at the 
same time conveniently and reliably yield 
the desired voltage data. Realizing the 
merits of an integrating type of instru- 
ment and the low cost of a watthour 
meter, it was only natural to analyze 
the latter to see if it could be used for 
voltage measurements. 


Voltage from a Watthour Meter 

The watthour meter integrates watts 
with respect to time. If we divide the 
dial reading of the watthour meter by 
hours and multiply by the meter constant 
we obtain the average of the integrated 
watts. If the power factor of the meter 
load is unity, watts and volt amperes are 
synonymous and may be expressed as 
voltage squared divided by load re- 
sistance. Therefore if this instrument 
is permanently equipped with a constant 
resistance load it has practical possibili- 
ties for giving voltage squared from 
which the voltage itself may be obtained. 
With this we set about modifying a watt- 
hour meter to act as a voltmeter with 
the intention of obtaining from this in- 
strument not only the average integrated 





“The same statement holds for thermal lagged 
demand meters. . 


volts for the interval in question, but in 
addition thereto, the average integrated 
voltage for that 15-minute interval in 
which the voltage was the highest; also 
a similar average integrated voltage for 
the 15-minute interval in which the volt- 
age was the lowest. These three read- 
ings would seem to be sufficient to give 
adequate knowledge of voltage condi- 
tions. 
Experimental Meter 


The meter used is a Westinghouse 
Type OB 5-ampere watthour meter 
equipped with temperature compensator 
for the magnetic circuit and fitted with 
a type RL 15-minute interval demand 
register. 

The current coil of the meter was re- 
wound to change it into a % ampere 
watthour meter. It is permanently con- 
nected to an external load resistance 
wound with wire having a low tempera- 
ture coefficient (“Advance” Wire) so 
that the total resistance of the load and 
the current coil remains substantially 
constant at 500 ohms. The associated 
reactance is approximately 4 ohms and 


hence the power factor is about 0.99997, . 


or essentially unity. 

The demand register is of the ex- 
ponential type. Its driving pin has been 
attached to the arm of the demand in- 
dicator shaft with the result that the 
indicating pointer follows the load con- 
tinuously. This property makes it pos- 
sible to obtain the greatest and least 
values reached by the indicating pointer 
by the simple device of adding two fric- 
tion hands which remain at the respec- 
tive limits of travel. Care was taken 
to avoid the effect of backlash in the 
gearing of the register by using a suit- 
able counterweight for the demand in- 
dicating pointer. By a slight change in 
the arrangement a spring could be made 
acceptable for this purpose. 

A 15-minute interval is used for the 
voltage, being in conformity with the 
15-minute interval commonly used for 
demand measurements. However, a de- 
mand register of the type used in the 
present case may also be obtained for five 
minutes or for thirty-minute intervals. 

The characteristic curves of the ex- 
ponentive type of register are of the same 


general shape as the heating and cooling 
curves of most types of electrical equip- 
ment.* Hence, since in the final analy- 
sis we are largely concerned with the 
heating effect caused by abnormal volt- 
age conditions on equipment, this regis- 
ter seems to be particularly desirable. 


Reading the Meter—Average Voltage 

In the experimental meter, readings 
are taken as with any ordinary watt- 
hour meter and divided by the number 
of hours elapsed between readings to ob- 
tain watts. The square root of this read- 
ing is found and multiplied by the in- 
strument constant (here 50) to obtain 
“average voltage” (rms). 


Maximum 15-Minute V oltage 


Read the kilowatts shown by the max- 
imum demand indicating hand, take the 
square root and multiply by the instru- 
ment constant. This reading represents 
the average integrated voltage (rms) for 
that 15-minute interval in which the 
voltage was the highest. 


Minimum 15-Minute V oltage 


Read the kilowatts shown by the mini- 
mum demand indicating hand, take the 
square root and multiply by the meter 
constant. This reading represents the 
average integrated voltage (rms) for 
that 15-minute interval in which the 
voltage was the lowest. In practice the 
maximum and minimum voltages would 
ordinarily be read directly from a suit- 
able scale on the face of the demand 
register. Such a scale is possible in this 
instance as no time factor is involved as 
there is when measuring average voltage. 


Verification of Meter Reading 


This meter was operated for many 
hours at various voltages in conjunction 
with a laboratory standard instrument 
and an ordinary voltmeter of the circu- 
lar chart type. Various checks were 
made and the agreement was quite satis- 
factory. The accuracy was higher than 
that of a circular chart recording volt- 
meter. This latter was, of course, to be 
expected, because of the well-known fact 
that a watthour meter can be accurately 
calibrated, particularly when operating 
at practically constant load for which 
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CUSTOMER RELATIONS 
A New Training Course Is Now Ready 


HE relationship of the utility with its customers is 

of vital consideration in the supply of electric service. 
It touches all departments of the company. Therefore a 
well informed and trained employee personnel is the 
strongest link in the Service chain and is vital to the suc- 
cess of utility operations. 

The obligation of employee education and sales training 
is on the door-step of management and executives are con- 
tinuously searching for ways and means of developing the 
potential power of the employees to improve relationship 
with the public served. 

The Sales Training Committee of Edison Electric In- 
stitute has been giving this subject careful deliberation, 
and recently arranged with Vocafilm Corporation to de- 
velop, under guidance of the committee, a series of sound- 
slide films for the purpose of information and training 
for employees. Companies adopting this method have 
found it most useful in visualizing the vital part played 
by the employee in company-customer relationship. 

The Institute now announces this new series of five 
sound-slide films to be used at employee meetings together 
with a comprehensive Leader’s Manual. The subject of 
these films are WHAT IS PUBLIC OPINION; 
WHAT MAKES PUBLIC OPINION; PUBLIC 
OPINION—HOW IT AFFECTS US; THE STORY 


WE HAVE TO TELL; BUILDING CONFI- 
DENCE. Pictures alone will be effective, but the manual 
enables the leader of group meetings to discuss all sorts 
The films act as a 
spring-board from which discussion can be launched. 


of local problems and conditions. 


Here is real opportunity for a utility company to im- 
prove customer relations by starting with the employee. 
The films recognize that employee contact may not be a 
matter of the customer’s bill or repair service or perhaps 
overhead lines interfering with trees. It may be some- 

There are cus- 
tomers who are not satisfied that the utility is working in 
their best interest. 


thing the customer has said about rates. 


These broad problems are considered 
in these films and do a thorough job in handling the con- 
tact problems of all employees with regard to the every- 
day operations and service of the company. 


We urge your inquiries on the service to be rendered 
by this Customer Relations Course and the cost to your 
company. 


In most communities arrangements can be made to 
show these pictures to an interested utility. You may 
address your inquiry to Edison Electric Institute, 420 Lex- 
ington Avenue, New York City, or direct to Vocafilm 
Corporation, 424 Madison Avenue, New York City. 
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the calibration was made. In fact, it 
appears that this kind of an instrument 
could be built to act as a standard for 
ordinary voltmeters. 

Insofar as possible the ideas given in 
the earlier paper and in the present one 
have been incorporated in the following 
suggested definitions. These definitions 
have been so drawn that reproducible 
Measurements in conformity with the 
definitions may be readily made. 


Voltage Terms and Definitions 


DEFINITION 1. “(X) utilization volt- 
age’ is the voltage measured at the terminals 
of the machine or device (X). For example: 
motor utilization voltage, lamp utilization 
voltage, etc. 


DEFINITION 2. “Rated (X) voltage” 
is the voltage stamped on the name plate of 
the machine or device (X); i.e., the voltage 
for which the machine is designed. 


DEFINITION 3. “Servtce voltage” is 
the voltage measured at the terminals of the 
service entrance switch. 


DEFINITION 4. “Nominal voltage’ is 
a fixed reference level of “service voltage” 
for a system. 

Typical nominal service voltages are 110, 
115, 120. 


DEFINITION 5. “Average voltage’ is 
(here defined) as the root mean square of 
the instantaneous voltage for the period in 


question. In symbols the average voltage, 
(3 of mnt? § = wit 
Er = ;— E*(t)dt >" = < M> 

1 2.6 ) ei ) 

where T = period of time in hours. 

K = instrument constant depend- 
ing upon the meter and the 
constant resistance load. 

M = meter reading in kilowatt 


hours. 


DEFINITION 6. “Maximum voltage’ is 
the greatest 15 minute “average voltage,” 
(E,), subject to a proper time lag. 

Tentatively it is suggested that the lag be 
such as is inherent in the voltage calculated 
from a watthour demand meter with an ex- 
ponential (logarithmic) register when con- 
nected to a constant resistance load. In par- 
ticular, it is believed that it would be most 
satisfactory to choose a meter whose char- 
acteristic is such that 90 per cent of the 
applied voltage is recorded at the end of a 
15 minute period. 

DEFINITION 7. “Minimum voltage” is 
the least 15 minute “average voltage,” (E,), 
subject to the time lag suggested in defini- 
tion 6. 

DEFINITION 8. “Voltage spread” is the 
difference between the maximum and mini- 


mum voltages as defined above. This volt- 
age spread, by placing a qualifying word 
in front of it, may be applied to a device, 
accustomer or a feeder. 


In presenting these remarks, I wish to 
emphasize that they are primarily in- 
tended to promote discussion of the sub- 
ject at hand and are in no wise to be 
construed as recommendations by the 
Subcommittee on Utilization Voltage 
Terms and Definitions. However, if the 
suggestions contained in this memoran- 
dum appear to the Electrical Equipment 
Committee as giving promise of a prac- 
tical solution of the problem of voltage 
metering and definitions, this Subcom- 
mittee will proceed to make such modi- 
fications in these definitions as appear 
desirable, and put this matter in the 
form of written recommendations to 
your committee. 


Acknowledgment: The author wishes to 
thank Messrs. E. C. Arvidson and R. A. 
Hentz for helpful comments on the defini- 
tions which were in the first paper, and 
Messrs. H. E. Gove and W. L. Hunker for 
suggestions and experimental work. 
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Progress Report on Electric Welders 


By L. W. Clark 


Detroit Edison Company, Detroit, Mich. 


A report by the Welding Representative of the Utilization Division, Electrical Equipment 
Committee, to the Joint Meeting of the Electrical Equipment Committee and the Transmission 
and Distribution Committee, E.E.I., Swampscott, Mass., Oct. 10, 1939 


HE Utilization Division of the 

Electrical Equipment Committee 

is actively studying the utilities 
problem of providing electric service for 
resistance welder installations. 

A report presented at the February 
meeting told of the formation of the 
A.IL.E.E. Subcommittee on “Power Sup- 
ply for Welding Operations” composed 
of power company representatives, weld- 
ing manufacturer representatives and 
users of welding equipment. 

It has been the aim of this Subcom- 
mittee to bring about a closer relation- 
ship and better spirit of cooperation be- 
tween these three groups in order that 
each will better understand the problem 
from the other group’s viewpoint. From 
the standpoint of the power companies 
and users, we all know it has been ex- 
ceedingly difficult in the past to obtain 
adequate and reliable engineering data 
on proposed welder installations prior to 
their actual installation and operation, 
and, in addition, many of the welding 
machines had exceedingly poor electrical 
characteristics. It is desirable that ways 
and means of bringing about a general 
improvement of these characteristics be 
investigated. From the viewpoint of the 
manufacturers and the users, there have 
been instances where they have bcen un- 
able to get proper service connections 
from the power company for handling 
welder loads. Such refusals to provide 
service were, no doubt, justified in some 
cases but others may have been due sim- 
ply to a lack of interest in the load by 
the power company and a fear that it 
might be disturbing to other customers. 
Sometimes the user has not adequately 
prepared for the welder load by the in- 
stallation of proper bus and transformer 
facilities with the result that welds are 
poor and results inconsistent. It is cer- 
tain that many of these cases of poor 
cooperation and unsatisfactory installa- 
tions have been due to a lack of knowl- 
edge of all the pertinent facts. 

The A.I.E.E. Subcommittee has pre- 
pared a report entitled “Guide to Good 
Electrical Performance of Resistance 


Welding Machines” which is an educa- 
tional attempt to make all interested 
parties acquainted with the electric ser- 
vice problems for welders and to show 
the importance of keeping the magnitude 
of the welder load as low as possible 
through efficient machine design. This 


report discusses some very elementary. 


factors concerning welder design and 
electrical characteristics, but it must be 
remembered that the big users of weld- 
ers are not electrical engineers but pro- 
duction men and industrial engineers 
who are not even too familiar with com- 
mon electrical terms. If machines of 
good electrical design are to predomi- 
nate, there must be a demand for them 
by the buyer of the equipment, and he 
must understand why such improved 
characteristics are needed before he will 
be at all interested in even discussing 
electrical characteristics prior to the pur- 
chase. The manufacturers are continu- 
ally improving their designs, and effi- 
ciently designed machines with the mini- 
mum possible demands are available: 
The report, which shows why such ma- 
chines should be purchased, is practically 
completed and it is planned to present it 
at the welding session of the A.I.E.E. 
midwinter meetings. 


In addition to these efforts of the Sub- 
committee, there is a recent development 
in resistance welding which will aid in 
the reduction of kva demands. One of 
the electrical manufacturers has brought 
out a special electronic control incorpo- 
rating series capacitors for improving the 
power factor and reducing the kva de- 
mand of welders. This control will be 
commercially available within a short 
time and may make welder installations 
economically possible in suburban areas 
where the cost of providing service 
would otherwise be prohibitive. The 
large industrial plant having many weld- 
ers and being so located with respect to 
the power company that relatively high 
demands are permissible, will probably 
have little need for the series capacitor 
control. However, the small plant lo- 


cated in an outlying district may find 
the expense of such control justified and 
more economical than either a motor- 
generator set installation or a special line 
extension by the power company. 

Our efforts to make welding machine 
electrical performance data more readily 
obtainable during the preliminary nego- 
tiation stage of a proposed new welder 
installation are concentrated first, upon 
obtaining proper name plate markings, 
and second, upon the use of purchase in- 
quiry forms and manufacturers’ data 
sheets which will simplify the tabulation 
of the necessary information, and thus 
make it more readily available to the 
power salesman. We are recommending 
a standard name plate which will in- 
clude, among other essential data, the 
maximum secondary current output and 
the maximum secondary open circuit 
voltage of the complete machine, the 
numerical product of these two items 
giving the maximum kva input. We 
hope to have these A.I.E.E. name plate 
recommendations adopted as standard by 
the R.W.M.A. which represents prac- 
tically all of the resistance welder manu- 
facturers. One of their objections to 
including these data on the name plate is 
that the maximum possible input to the 
machine may be greater than the allow- 
able limit set by the power company, 
although the actual job planned for the 
welder will require, say, only half the 
maximum input stamped on the name 
plate. They fear that the load might 
be refused on this account even though 
the actual load demand were well within 
the allowable limit. I believe in such 
instances we should first assume that a 
proposed machine may at some time be 
operated at its maximum input, and if 
calculations do not show this to be ob- 
jectionable, the load can be added to the 
power system and forgotten. However, 
if the maximum possible demand is ob- 
jectionable and the expected demand for 
the actual planned welding operation is 
not objectionable, the load should still 
be accepted by the power company with 
the knowledge that the particular in- 
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stallation must be watched and voltage 
charts checked carefully to insure that 
the original estimated demand is not in- 
creased at some future time. 

If the manufacturers adopt the new 
name plate markings as standard, it will 
be much easier to get accurate advance 
information by means of purchase in- 
quiry and data forms because the ma- 
chine salesmen, as well as the manufac- 
turers, will be dealing with standard 
name plate data rather than special ex- 
tra information, as is now the case. 

So far, I have only mentioned the Sub- 
committee’s activities of particular in- 
terest to the power companies, namely, 
the improvement of electrical character- 
istics of welding machines and adequate 
nameplate markings. Obviously, the 
manufacturers, as well as the users, have 
their interests which need consideration. 
As an aid to the industrial engineer in 
his plant layouts for welder operations, 
a second Subcommittee report entitled 
“Factory Wiring and Distribution for 
Large Resistance Welders” is being pre- 
pared. It will describe many of the large 
welder installations throughout the coun- 
try with particular reference to bus sys- 
tems, transformer arrangements, etc., 
used in keeping the voltage drops at a 
minimum. Tables and charts to aid the 
industrial plant engineers: in laying out 
such a system are included. 

The manufacturers have asked that 
welder rates and minimum charges be 
studied. They question the justification 
for the wide differences that exist in 
different sections of the country. They 
are referring particularly to the smaller 
installations which only require the 
hanging of a separate transformer to 
prevent other customers being disturbed. 
They point out that the minimum charge 
for serving a 50-kva spot welder is $7.00 
per month in one city and $75.00 per 
month in another. Obviously, the high 
charge prevents many of the smaller 
plamts from utilizing resistance welding 
in their manufacturing processes. The 
manufacturers agree that, where exten- 
sive line changes or perhaps even sub- 
station changes are needed in order to 
provide service for a welder, that these 
costs should be passed on to the custom- 
er, but where the only major expense of 
providing the welder service consists of 
hanging a separate distribution trans- 
former, it hardly seems logical that the 
monthly demand charge or minimum 
charge should vary widely in different 
cities for the same size installations. 

The A.I.E.E. Subcommittee has at- 
tempted to keep away from all such dis- 
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cussions involving rates and charges and 
has passed the problem on to the Rate 
Committee of the E.E.I. Arrangements 
have been made for a joint meeting and 
a round table discussion between E.E.I. 
Rate Committee representatives, Elec- 
trical Equipment Committee representa- 
tives, and representatives of the Resis- 
tance Welder Manufacturers Associa- 
tion. It is hoped that such a discussion 
of the various problems involved will 
provide a mutually satisfactory answer. 
In addition, I would like to be able to 
report at the next A.I.E.E. Subcommittee 
meeting that the members of the Electri- 
cal Equipment Committee and Transmis- 
sion and Distribution Committee are 
in full accord with the aims of the Sub- 
committee, and that each will individu- 
ally extend his efforts toward having 
his particular company consider all pro- 
posed welder installations in its terri- 
tory on their own merits, and encour- 
age the providing of adequate service on 
a fair and reasonable cost basis. 


Experience with Gaps for 
System Equipment 


Protection 
(Continued from page 486) 
reclosed, unless ground current was 
flowing. In this latter case, the instan- 


taneous relay remained out of service 
until the ground current ceased to flow. 

Under a previous arrangement, the 
instantaneous relay was left out of ser- 
vice for a 90-second interval following 
the initial reclosure in order to be sure 
that line fuses would have an adequate 
time to operate if necessary. It was 
found that under these conditions, line 
fuses were often blown by spill gap op- 
erations which occurred during the time 
that the instantaneous relay was out of 
service. 

Operation of the new arrangement 
was reported as being quite satisfactory 
during 1938. 

Records from another company are 
available for the year 1937. This com- 
pany reported on an application of this 
coordination scheme to a 7.6-kv feeder 
having 93 miles of circuit connected to 
the circuit breaker. This circuit breaker 
opened 247 times during the year, of 
which 197 consecutive operations were 
analyzed by means of an oscillograph. 
The 197 operations were divided as fol- 
lows: 

Successful first reclosure = 143 
Successful second reclosures = 27 
Lockouts = 

There were 25 cases in which single 

shot line fuses were blown following the 
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reclosures and 22 of these cases were 
analyzed as correct and desired. In the 
three remaining cases, insufficient infor- 
mation was obtained for specific classi- 
fication, but there is no reason to believe 
that these fuse operations were incorrect. 
It is felt that this arrangement has 
unusually good possibilities from the 
standpoint of both economy and opera- 
tion. Information recently received from 
other companies in the Ebasco group in- 
dicates that the scheme is to be tried. 


Summary 

Experience of a number of years with a 
substantial number of spill gaps rather 
widely distributed, indicates that: 

These devices provide effective and eco- 
nomical lightning protection to insulation of 
both transmission and distribution equip- 
ment. 

In the case of older equipment having low 
impulse strength, the gaps may be set down 
to comparatively low levels with only infre- 
quent flashovers from internal system surges. 

Fused gaps have been found effective for 
clearing faults resulting from gap flash- 
overs. This arrangement has been used most 
frequently at locations where spill gaps are 
set at relatively low values. 

Spill gap protection of distribution trans- 
formers is steadily gaining favor. 

It is possible to coordinate the operation 
of fast reclosing main circuit breakers with 
sectionalizing fuses on a distribution feeder, 
so that service is effectively maintained on 
the entire feeder under transient faults, in- 
cluding those caused by spill gap operations, 
and that in case of a disabling fault, only 
that feeder section which has been damaged 
is left without service. 


Bernard F. Weadock Opens 
Law Offices 
ERNARD F. WEADOCK, who 


recently resigned as Vice-President 
and Managing Director of the Edison 
Electric Institute, has opened law offices 
at 70 Pine Street, New York City. 

Mr. Weadock will specialize in cor- 
poration law, particularly with respect to 
problems confronting utilities under the 
public utility holding company act of 
1935 and other regulatory legislation. 

Mr. Weadock has been prominent in 
public utility circles for many years. In 
1924 he came to New York City, becom- 
ing a member of the firm of J. C. and 
B. F. Weadock, specializing in corpora- 
tion law. In 1928 he was chosen as 
special counsel to represent the utility 
associations in the Federal Trade Com- 
mission investigation of the electrical in- 
dustry. He continued to serve in that 
capacity until the conclusion of the in- 
vestigation, concurrently with his work 
as Vice-President and Managing Direc- 
tor of the Edison Electric Institute, 
which post he assumed in 1933. 
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Maximum Allowable Loading on 


Distribution Transformers 
By Howard P. Seelye and N. A. Pope 


The Detroit Edison Company 


A paper presented before the Transmission and Distribution Committee, E.E.I., Swampscott, 


HE importance of loading distri- 

bution transformers as fully as 

possible, as a means of reducing 
the cost of distribution, has been pointed 
out many times in previous papers pre- 
sented to this Committee. The advan- 
tage of this is quite generally recognized 
by distribution engineers and need not be 
elaborated upon again here. Merely to 
emphasize it as a background for the 
material presented in this paper, how- 
ever, it may be cited as an example that 
on The Detroit Edison Company’s sys- 
tem 2.65 per cent of the total investment 
in electrical plant is found in distribution 
transformers. For that system, an in- 
crease of one per cent in average loading 
represents a saving in investment of ap- 
proximately $100,000. The value of 
careful attention to transformer loading 
is apparent. 

Although it is known that distribution 
transformers under ordinary circum- 
stances can be loaded well beyond their 
nameplate rating, the maximum limits of 
loading are not so well understood. At 
some load the deterioration of the trans- 
former will more than offset any econ- 
omy in investment. There are so many 
variables which enter this problem that 
no simple solution is possible. This paper 
presents a study which has been made in 
The Detroit Edison Company for the 
purpose of evaluating, as far as possible, 
these variables as they pertain to that 
system and determining maximum limits 
of transformer loading for those condi- 
tions. While conditions elsewhere are 
likely to be somewhat different, the 
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method used and the results obtained 
may be of help to others who are study- 
ing the same problem. 


The Problem 


The ability of a transformer to carry 
load is not measured by its nameplate 
rating except in a very restricted sense. 
That rating merely says that if a certain 
load is carried continuously the tempera- 
ture rise in the windings will not exceed 
a specified number of degrees. Since 
distribution transformer loads are rarely 
continuous, but vary greatly throughout 
the day and the year, and since the am- 
bient temperature varies through wide 
ranges at the same time, the rating tells 
us little about what temperature any spe- 
cific load causes in the windings. Fur- 
thermore, our knowledge of how long a 
transformer will last at any given tem- 
perature is meagre. ‘The deterioration 
of transformer insulation at any tempera- 
ture is more or less gradual, the rate of 
deterioration being, of course, faster with 
higher temperatures. The effect of a 
specific load held for a specific time is, 
therefore, that of damaging the insula- 
tion somewhat and thereby reducing its 
total life. Only at very high loads is 
the failure likely to be immediate. Hence, 
a transformer may be considered as hav- 
ing a load rating which is a function of 
kilowatts and hours rather than kilo- 
watts alone or temperature alone. It 
will carry a small load for a long time 
or a large load for a much shorter time. 
The problem is, therefore, to determine 

1. What sort of a load does the trans- 
former have? 

2. What temperatures will that load pro- 
duce? 

3. What effect will those temperatures 
have on the transformer? 

4. What limits may be set which will give 
economical utilization of transformer in- 
vestment? 

Characteristics of Load 

The load on distribution transformers 
varies considerably throughout the day 
and the year and also there is consider- 
able variation between individual trans- 
formers. It is obviously impracticable to 


measure the load on each transformer in 
all its variations and make special calcu- 
lations for it in order to prevent over- 
loading. It is necessary to generalize the 
problem by setting up criteria based on 
average conditions which can then be ap- 
plied to practicable load measurements 
taken periodically on the transformer. 

Methods of making field measurement 
of transformer loads have been discussed 
in previous papers before this Committee. 
The Detroit Edison practice was de- 
scribed in a paper by Mr. W. E. Groves 
at the meeting last February (1939). In 
that paper Mr. Groves showed some typi- 
cal load curves for several general classes 
of load which were derived from data 
obtained from recording instruments on 
30 transformer installations over a period 
of a year. 

A study of these records indicated that, 
for the purpose of investigating trans- 
former heating in relation to load, it 
would be sufficient to consider only two 
broad classes, that is residential and com- 
mercial. The results could then be ap- 
plied to individual transformers in pro- 
portion to the amounts of each class 
comprised in their loads. It is believed 
that the effect on transformer life of in- 
dividual variations from the typical load 
characteristics for transformers in either 
class will be insignificant except in ex- 
treme cases. For practical purposes we 
must work with averages since we are 
dealing with the experience of the trans- 
former over many years of fluctuating 
load and usually several changes in lo- 
cation. 
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CHARACTERISTIC RESIDENTIAL LOAD CURVE 
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CHARACTERISTIC COMMERCIAL LOAD CURVE 
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From these data, the following char- 
acteristics curves were established— 

Fig. 1—Seasonal variation of Char- 
acteristic Residential Load 

Fig. 2—Seasonal variation of Char- 
acteristic Commercial Load 

Fig. 3—Characteristic Residential 
Load Curve 

This includes curves for four different 
days, two in winter (December) and two in 
summer (July). Monday and Tuesday were 
chosen as being respectively the highest load 


day in the week and a characteristic day less 
than the highest. 


Fig. 4—Characteristic 
Load Curve 


This also includes curves for four different 
days but the maximum days chosen were 
Friday and Saturday for this load. 


Commercial 


These characteristic load curves were 
then used as a basis for determining the 
progressive aging of a transformer, as 
will be described later. To obtain re- 
sults for a characteristic week, one peak 
day (Monday for residential, Saturday 
for commercial) was combined with six 
of the lower days (Tuesday for residen- 
tial, Friday for commercial). This is 
on the conservative side since possible 
low days are omitted, but it is believed 
that the result is reasonably correct and 
the calculation is simpler than it would 
be if all seven days were taken separately. 
Similarly, winter load was assumed for 
six months and summer load for six 
months, since some supplemental studies 


indicated that this would give results 
reasonably close to those which would be 
obtained by including four or more sea- 
sons. 


Transformer Temperatures 


Methods for determining the tempera- 
ture rise of a transformer winding under 
varying loads have been given in previ- 
ous publications. For this study the one 
outlined in a paper presented before this 
Committee at the May fifth meeting, 
1937, and later published in E.E.I. Pub- 
lication, No. F-7, August, 1938, was 
used. Temperature rise curves were 
obtained from the formulas given in the 
appendix to this paper. The characteris- 
tics of a 100 kva transformer were used 
for the calculation since those of smaller 
transformers were such as to give some- 
what greater allowable loads and hence 
this assumption is conservative. 

The temperature rise of the trans- 
former windings was then calculated for 
the load cycles shown in Figures 3 and 
4 and for several degrees of loading, that 
is for peak loads up to 220 per cent of 
transformer rating. 

Ambient Temperature: Since aging is 
determined by actual temperature rather 
than by temperature rise, it is necessary 
to include ambient temperatures in the 
study. For this purpose, hourly tempera- 
tures for July and December for the 
years 1933 to 1937 inclusive were ob- 
tained from the Detroit Weather Bu- 


reau and frequency curves for each hour 
of the day for these two months pre- 
pared. Figure 5 shows an example of 
these curves, the others being similar. 
Since it is relatively improbable that the 
highest loads will be coincident with 
highest temperatures, representative am- 
bient temperatures for each hour were 
chosen as those temperatures which were 
exceeded in only 5 per cent of the cases. 
This is still conservative for the life of 
the transformer since 95 per cent of the 
time lower temperatures will be experi- 
enced. 

These representative ambient tempera- 
tures were then combined with the tem- 
perature rise values previously calculated 
to give the typical temperature varia- 
tion of the transformer windings for the 
several degrees of loading previously 
mentioned. Figures 6, 7, 8, and 9 are 
examples of the results (Fig. 6—Resi- 
dential, 160 per cent load; Fig. 7— 
Residential, 200 per cent load; Fig. 8 
—Commercial, 150 per cent load; Fig. 
9—Commercial, 200 per cent load). 
These show graphically the ambient 
temperatures, the transformer load cycle, 
and the resulting hot spot temperatures 
in the transformer. 

Equivalent Temperature: In order to 
be able to determine the aging effect of 
the temperature cycles thus obtained, an 
equivalent aging temperature was cal- 
culated for each of the characteristic 
cycles and each degree of loading. This 
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is the temperature which, if existing con- FT, were obtained, using one high day and 
tinuously in the transformer windings Ar = 2 ( : ) A, six lower days. Also the equivalent 
would give the same aging effect as that Where A; = aging at any temperature T ‘e™Mperatures for a characteristic year 
given by the varying temperature. This A, = Aging at any given base tem- Were Calculated from the assumption 
equivalent temperature was calculated perature T, (which has been previously mentioned ) 


from the rule proposed by V. M. Mont- 
singer (Journal of the A.I.E.E., April, 
1930) that the rate of deterioration of 
insulation doubles with every 8 degree 
C increase in temperature. 


(The equivalent temperatures for the of 26 weeks of winter and 26 weeks of 
two day load cycles are plotted on Fig- Summer conditions. 

ures 6, 7, 8, and 9). By the same Temperature and Life 

method the equivalent temperatures for The relation between insulation tem- 
typical weeks in winter and summer perature and life was discussed by Mr. 
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HOT SPOT TEMPERATURE OF A 100 KVA 


DISTRIBUTION TRANSFORMER CARRYING 


LIFE OF TRANSFORMER INSULATION 
VS HOT SPOT TEMPERATURE 
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L. C. Nichols in Electrical Engineering, 
December, 1934. Figure 10 is a repro- 
duction of Figure 1 of Mr. Nichols’ 
article. It is believed that these data 
are conservative, that is, probably some- 
what longer life will usually be experi- 
enced, but it is on the safe side for our 
purpose. The life values given are for 
continuous application of temperature, 
hence, this curve is suitable for use with 
the equivalent aging temperatures for 
characteristic years which have been just 
described. 


Life of Transformers 
The results of applying the equivalent 
aging temperatures to the temperature- 
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life curve for insulation is plotted on 
Figure 11 of Residential Load, and Fig- 
ure 12 for Commercial. For comparison, 
three conditions are shown, one for con- 
tinuous operation at winter temperatures, 
one for continuous operation at summer 
temperatures and a mean for the result- 
ant equivalent aging temperature for 
combined winter and summer conditions. 
From these curves the allowable peak 
load corresponding to any transformer 
life may be selected.. For example, on 
the residential curve, for a 25-year life, 
the allowable load is 146 per cent of 
the transformer rating; a similar life for 
commercial load would allow 144 per 
cent. Making some allowance for un- 
foreseen factors such as deviation from 
the average load curves and the effect of 
solar radiation on ambient temperatures, 
a value of 140 per cent would seem rea- 
sonable for either type of load or a com- 
bination. 

Increasing Load: The load which is 
shown directly by Figures 11 and 12 is 
one which is stable, that is, does not in- 
crease or decrease from year to year. 
Ordinarily, however, an increasing load 
is encountered. Such a load will naturally 
allow a somewhat greater peak before 
transformer replacement is necessary on 
account of the slower aging at the lower 
loads. In order to determine the effect 
of increasing loads, certain assumptions 
were made— 


1. That a transformer when _ installed 
would have 2/3 as much load as the maxi- 


3. Eight year periods between installation 
and replacement of transformer were as- 
sumed, although supplementary _ studies 
showed that there was no appreciable dif- 
ference if other periods up to full life were 
chosen. 


The peak for each year in the period 
was assumed to be the average between 
the peak at the beginning and the end 
of the year. For each degree of loading 
(such as 160 per cent for example), the 
peak for each year in an 8-year period 
was determined. The corresponding life 
in years for that peak was taken from 
Figure 11 or 12. The proportion of 
transformer life consumed during that 
one year is therefore the reciprocal of 
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LIFE OF RADIAL TRANSFORMERS 
SUPPLYING STABLE LOAD 
AND INCREASING LOAD 


LIFE OF TRASFORMER IN YEARS 





160 180 
PER CENT HOURLY WINTER PEAK LOAD 


Fig. 13 


this life. For example, if the year’s peak 
were 134 per cent, the corresponding life 
1 


is 45.5 years, and of that life is 





45.5 

consumed in one year. These figures 
for yearly life consumption for each of 
the eight years were then totaled to get 
the life consumption of the period. The 
life of the transformer for that loading 
is therefore the reciprocal of this total in 
periods, or 8 times that reciprocal in 
years. An example of the calculation 
is as follows: 
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load if increasing. This should be de- 
creased somewhat for unforeseen factors 
to 160 per cent for practical application. 


Banked Transformers 


When transformers are banked in such 
a way that in an emergency, with one 
transformer disconnected, its load is car- 
ried by adjacent transformers, an addi- 
tional allowance must be made for the 
life consumed during this emergency 
condition. The calculation is rather in- 
volved and necessitates assumptions as 
to frequency and duration of emergencies 
pertaining to the specific system in ques- 
tion. It will not be described in detail 
here since banking of this kind is not 
very generally used. It may be of in- 
terest, however, to show the comparative 
results obtained by such a study. These 
are given on Figure 14. A 25-year life 
allows 130 per cent for straight banks, 
142 per cent for T banks, and 155 per 
cent for ring banks. These figures also 
are reduced somewhat for practical ap- 
plication to allow for contingent factors. 
Further modification must also be made 
in specified cases to allow for adjacent 
transformers of different sizes and dif- 
ferent loadings. 


Most Economical Load 
Throughout this study the calcula- 
tions have shown the relation between 
transformer load and probable life with- 








Calculations for 160 Per Cent Maximum Load 


Load at beginning of year 
Ot eee 106.7 112.2 
Average load for year (%).. 109.5 116.1 


Life for average load (yrs.) 181 132 
% of Life consumed ........ 55 .76 


Year 
3 4 5 6 7 8 9 
118.0 124.1 130.6 137.4 144.5 152.0 160.0 
121.1 127.4 134.0 141.0 148.3 156.0 


93 66 45.5 30.6 20.5 13.5 


108 1.52 2.20 3.27 488 7.41 








The life consumption for the 8-year 
period is the sum of the figures in the 
last row, 21.67 per cent. 

The life of the transformer at this 

100 


Four 





loading is = 4.62 periods. 
21.67 

periods is equivalent to 32 years, and 

the remainder .62 cycles can be inter- 

preted from the aging data to give 6.8 

years or a total of 38.8 years. 

The transformer life for increasing 
load at various degrees of loading, thus 
calculated, is plotted in Figure 13. The 
life with stable or non-increasing load 
as previously determined is also shown 
for comparison. For example, a 25- 
year life would allow 145 per cent load 
if stable, but will allow 168 per cent 
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LIFE OF BANKED TRANSFORMERS 
SUPPLYING INCREASING LOAD 
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out attempting to fix the life which 
should be considered as satisfactory. Ten- 
tatively, we had thought of 25 years as 
a reasonable figure. In order to investi- 
gate the economy of this age and to de- 
termine if some other life would be more 
economical a study was made of the an- 
nual costs per kva of load, including 
losses and fixed charges on transformer 
investment, the losses and the deprecia- 
tion charge varying of course with the 
degree of loading on the transformer and 
with its corresponding life. The calcu- 
lations will not be given but the results 
for increasing load are shown on Figure 
15. Curves for both sinking fund and 
straight line depreciation are included 
for comparison. The pertinent point is 
that the most economical load, or the 
load for lowest annual charges, is of the 
order of 150 to 160 per cent (depending 
on which method of depreciation is used) 
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and this is of the same order as the load 
for 25-year life as determined from 
Figure 13. 
Summary 

While the limits of transformer load- 
ing derived from this study may not be 
directly applicable to other systems where 
the characteristics of the load may be 
different, it is probable that determina- 
tions made for other loads will be of 
similar order, provided the load factor 
is somewhat similar. The calculations 
indicate that for these conditions an in- 
creasing load, with a maximum of 160 
per cent of transformer rating, at time 
of winter peak, is reasonably conserva- 
tive and economical, and corresponds 
with a life of something like 25 years. 
They also show that for loads appre- 
ciably below this the transformer life is 
probably extended to a point where other 
factors than insulation deterioration will 
be the cause for its retirement. For 
higher loads the deterioration increases 
more rapidly, so the limit should not be 
greatly exceeded if long life is desired. 
On our Detroit Edison system we have 
previously been using a criterion of 120 
per cent of transformer rating for the 
replacement point of transformers. In- 
stead of raising this immediately to the 
full amount indicated by this study we 
are trying out 130 per cent for banked 
transformers and 135 per cent for radial, 
with the expectation that these limits 
may be raised again later, if no unfore- 
seen difficulties in regulation or trans- 
former burnouts are encountered. 
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APPENDIX 


Formulas Used to Establish Tempera- 
ture Rise Curves for Transformers 
for Various Degrees of Loading 





t= T+ 5, 
Where 
T. = Average temperature rise of 
windings in degrees C 
T, = Average temperature rise of 
oil in degrees C, in t hours 
T. = Average temperature rise of 
copper above oil in degrees C 
_tw 
T, = T{ 1-€ Te 
Where 
T, = Final temperature rise of oil 
= K, (W)°8 
K, = Constant determined from 
known full load temperature 
rise 
W = Watts loss; copper loss + iron 
loss 
t = Time in hours 
C = 0.0583 x weight of core and 
coils + 0.0389 x weight of 
tank + 0.202 x weight of oil 
Te (ultimate) = K (copper loss)** 
K, = constant determined from full 
load data 
Twn = hot spot temperature 
Pp 
= T, + (—) 10 
100 
where p = per cent load 
T.” (for loads less than 30 minutes) 
= FE 8 a **) 
Copper loss 
Where X = 
Ts 14g (=+*) wt. of copper 
a 
A = cross section of copper and insulation 
a = cross section of bare copper 





Shielding of Long Toll Cables 


HEN a line-to-ground fault occurs 

on a power circuit, voltages of con- 

cern may be induced in paralleling cir- 
cuits. One of the factors which should 
be taken into consideration in calculating 
magnitude of induced voltage is the 
shielding by other paralleling ground re- 
turn circuits. The shielding results from 
the field set up by induced current in the 
shielding circuit, inducing a voltage in 
the disturbed circuit, which opposes the 
voltage induced by the primary field. 
Examples of shielding circuits which are 
commonly encountered are: ground wires 
on power circuits, power or telephone 
cable sheaths (if grounded at both ends 
of the exposure), especially constructed 
* Engineering Report of the Joint Subcommittee 
on Development and Research—E.E.I.-Bell System. 
** Provisional Report No. 28 is in mimeograph 


form and may be secured from the E.E.I. General 
Office—80c. to members; $2.00 to non-members. 


shield wires and any grounded metallic 
structures such as rails or pipes which 
parallel the circuits through the exposure. 

Methods of calculating the shielding 
for many types of situations commonly 
encountered in practice are given in En- 
gineering Report No. 26,* which has 
been available since 1934. The meth- 
ods given in that report apply to the 
longitudinal induced voltage. This is 
the voltage that would be measured by 
a high impedance instrument connected 
from the disturbed circuit to ground with 
the far end of this circuit grounded. The 
methods of Engineering Report No. 26, 
therefore, are limited to disturbed cir- 
cuits short enough so that the induced 
voltage measured in this way is not ap- 
preciably affected by the conductor ca- 
pacitance to ground. When the disturbed 
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circuits are longer than this, the current 
induced in them may have an important 
influence on the distribution of induced 
voltage. In such cases the voltage of 
importance is not the longitudinal volt- 
age, but that appearing to ground at the 
terminals of the circuit. Long toll cables 
are examples of such situations. The 
impedance to ground through which the 
induced currents flow, may consist of the 
terminal impedance of apparatus con- 
nected to the circuit, or the capacitance 
of pairs to ground or to other pairs, or 
to a combination of capacitance and ter- 
minal equipment. 

Provisional Report No. 28,** which 
has just been approved by the Joint Com- 
mittee on Plant Coordination, deals 
with the shielding problems encountered 
on long toll cables. While the methods 
given in this report are general, the data 
required for numerical computations are 
at present available only for a full size 
toll cable and for the type of terminal 
equipment used on these cables. Work 
is in progress to provide the correspond- 
ing data for other than full size cable. 

Calculations and tests on a 50-mile 
section of full size toll cable show that 
the effects of the capacitance between 
pairs and between pairs and sheath, are 
such that the voltage appearing between 
conductor and sheath is less than would 
be calculated from a consideration of the 
shielding from the cable sheath alone. If 
pairs are connected to terminal apparatus 
which provide a path to ground, a fur- 
ther reduction is secured, the amount of 
the reduction depending on the number 
of pairs connected to such equipment and 
the impedance of the equipment. In some 
cases the voltage from pair to sheath may 
be a small proportion (5 or 10 per cent) 
of the calculated induced voltage in the 
absence of shielding. 

Methods and data are given in the re- 
port for calculating the voltage between 
conductors and sheath in a full size voice 
frequency toll cable, for a variety of ter- 
minal arrangements as regards cable 
pairs. The calculations are illustrated 
by numerous examples relating to a long 
cable of this type, and are compared with 
field tests on such a cable. Equations 
applying to the various conductor at- 
rangements are given for two conditions, 
(1) capacitance included, and (2) ca- 
pacitance neglected, and the error result- 
ing from neglecting capacitance is ana- 
lyzed. The report shows that in most 
cases it is permissible to neglect capaci- 
tance for cables up to 25 miles in length, 
at 60 cycles, and up to 40 miles at 25 
cycles. 
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Accident Prevention Committee Meeting 
W. R. Smith, Chairman 


HE first meeting of the Accident 

Prevention Committee under the new 
chairman, Mr. W. R. Smith, Public Ser- 
vice Electric & Gas Company, Newark, 
N. J., was held in New York, October 
13 and 14. 

Considerable time was devoted to the 
presentation and discussion of reports 
on subjects which have been under re- 
view and study by the committee. 

Mr. J. E. Goodale reported the em- 
ployee accident statistics he had received 
from five companies representing approx- 
imately 60,000 employees, covering the 
first nine months of 1939. These are con- 
sidered as preliminary data and are col- 
lected solely for the purpose of compar- 
ing the combined experience of those 
companies reporting for this year with 
the industry experience for preceding 
years. The experience thus obtained for 
this year compared favorably with the 
statistics of previous years, although it 
should be remembered that the compa- 
nies reporting statistics for the first nine 
months of the current year were five of 
the larger companies and that the ratios 
will change when the industry statistics 
for 1939 are available. 

Mr. E. C. Rue reported on the work 
he has done in preparing material for 
a lineman’s handbook. This is an as- 
signment made some year and a half or 
two years ago and as Mr. Rue pointed 
out, involves the review of a great deal 
of company practices and literature in 
order to present instructional material 
that will represent present-day practice 
and instructional methods. Mr. Rue sub- 
mitted a draft of the text he had pre- 
pared, following a discussion of which 
the committee decided to leave this in 
the hands of Mr. Rue and the committee 
chairman and secretary, who, after con- 
sulting with the Transmission and Dis- 
tribution Committee, will give the pro- 
posed material careful editorial review 
and release it for publication by the Edi- 
son Electric Institute. 

Considerable discussion was given to 
resuscitation and related subjects includ- 


- ing mechanical resuscitators and inhala- 


tors. The committee reaffirmed its pre- 
vious action in not recommending the 
use of these mechanical devices for resus- 
citation from electric shock. The com- 
mittee also took action recommending 
the formation of a resuscitation review 
board to review all available informa- 
tion on resuscitation from electric shock. 


Mr. Vassar, former President of the 
American Society for Testing Materials, 
and several years associated with the 
work of that organization in the prep- 
aration of specifications for rubber 
gloves, reported on a review he had made 
of the possibilities of obtaining a line- 
man’s protective rubber glove which 
could be recommended for use on volt- 
ages in excess of 3000 volts to ground. 
Mr. Vassar said that after a careful re- 
view of this situation, he found that ma- 
terials and conditions had not changed 
during the past ten years sufficiently to 
warrant a committee recommendation for 
the general use of rubber gloves for 
working circuits energized at voltages in 
excess of 3000 volts to ground. 

Mr. Vassar further stated that he had 
been informed that some had been using 
for several years the best grade of rubber 
gloves now available for use on circuits 
exceeding the above limits and apparent- 
ly with satisfactory results. It was pointed 
out that so far no case of fatal electric 
shock had been reported where the shock 
was due to the failure of rubber gloves 
while in use. It was further noted that 
other equipment such as insulated plat- 
forms, rubber boots and insulated sticks, 
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are available which, in combination with 
rubber gloves can be used with safety in 
working on the higher distribution volt- 
ages while the circuits are energized. 
The committee indicated its intention to 
continue to study this problem. It will 
welcome any further information deal- 
ing with improved materials or methods 
whereby maintenance work can be done 
on the higher distribution voltage circuits 
as safely and simply as possible. 

Considerable time was given to a 
round table discussion of specific cases of 
accidents. This proved to be one of the 
most interesting and valuable sessions 
during the meeting. 

The committee learned with deep re- 
gret of the recent death of Mrs. Charles 
B. Scott, and authorized the sending of 
word to Mr. Scott in behalf of the com- 
mittee, expressing its sympathy and re- 
gret over this loss in his family. Mr. 
Scott, it will be remembered, was active 
in the work of the Accident Prevention 
Committee of the former National Elec- 
tric Light Association for many years in 
addition to being closely identified with 
the safety and accident prevention work 
of other organizations throughout the 
country. 

The committee made tentative plans 
to hold its next meeting on February 8 
and 9 at St. Louis, Missouri. 





Electrical Equipment Committee Meeting 
H. L. Wallau, Chairman 


HE fall meeting of the Electrical 

Equipment Committee was held at 
Swampscott, Massachusetts, October 9 
and 10. A joint session of this com- 
mittee and the Transmission and Dis- 
tribution Committee was held on 
Tuesday afternoon, October 10. About 
twenty-five members of the committee 
were present, and many visitors attended 
the open sessions of the meeting. 

A closed session held Monday morn- 
ing was devoted to apparatus and 
system troubles. Mr. Conwell presented 
a summary of the oil fires which have 
occurred since the last meeting, and also 
a report summarizing the fire protection 
practice of many member companies. 

Mr. Wilbraham presented the results 
of a complete survey of the performance 
of exciters on 3600 rpm _ generators. 
Many difficulties have been experienced 
with this particular auxiliary of these 
high speed machines. It was the con- 
sensus of opinion that the manufacturers 


should take the necessary steps to elim- 
inate the possibilities of these troubles. 
All of the troubles seem to be connected 
with well established parts of the equip- 
ment, and there appeared to be no new 
fundamental problems involved. 

Mr. Wilbraham also reported that a 
survey of hydrogen cooled generators 
showed excellent performance of the ma- 
chines equipped with this relatively new 
development, and that most of the ma- 
chines had gone into service without any 
difficulty. Cases of trouble which have 
occurred have all been corrected. 

On behalf of the Joint Committee on 
Oil Circuit Breakers, Mr. Wilbraham 
reported progress in all of its activities. 
It is expected that final approval will 
be shortly received for the new A.S.A. 
oil circuit breaker standard. In connec- 
tion with bushings it was agreed, after 
considerable study, that although inter- 
changeability of bushings was a desirable 
objective, it seemed to be impractical to 








Page 498 


accomplish at the present time. Although 
there have been marked developments in 
bushing design and construction recently, 
many members expressed the opinion 
that this problem was not yet entirely 
solved. 

Under the sponsorship of the Foreign 
Practice Group a survey was made of 
d-c transmission developments through- 
out the world. Although several corre- 
spondents reported interest and study on 
this subject no commercial installations 
have been made, or are in prospect. 
There is an installation by the Brown 
Boveri Company at the Swiss National 
Exhibition at Berne, Switzerland, which 
is operated satisfactorily for about nine 
hours a day, transmitting about 450 kw 
at 50 kv over a distance of 20 miles. 

Mr. Hentz presented a description of 
the modernization of the switch-house 
at the Schuylkill Generating Station. In 
this modernization all possible advan- 
tage has been taken of recent develop- 
ments to insure continuity of service, and 
to avoid possibility of accident involving 
either personnel or equipment. 

A paper by Mr. Silver was presented 
on the experience with gaps for ap- 
paratus protection. This paper points 
out the excellent operating record which 
has been obtained, and shows how gaps 
can be practically applied. Mr. Henry 
and Mr. Stokes discussed experience over 
many years with the use of gaps for line 
protection on their respective systems. 
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Mr. Stahl gave a brief résumé of the 
demonstration conducted at Schenectady 
on August 17 by the General Electric 
Company, to show the operating ability 
of the new Air-blast and Magne-blast 
breakers. Mr. Stahl and other members 
of the committee who were present at 
this demonstration were unanimous in 
their praise of the excellent performance 
of these new air breakers under test con- 
ditions. 

Mr. Forbes presented the results of 
the survey of forced outages of generat- 
ing equipment. Although this statistical 
study in cooperation with the Prime 
Movers Committee has been in progress 
only one year, the results of the informa- 
tion obtained from 7% million kilowatts 
of generating capacity indicate a very 
high degree of overall reliability. The 
agreement between the actual outage oc- 
curred and the calculated outage on 
probability theory was remarkably good 
when all factors were taken into ac- 
count. 

Mr. Fitch reported progress in the 
study of rehabilitation of insulating oils. 
He presented a progress report by Mr. 
Call giving a summary of some recent 
work, 

The papers presented at the joint meet- 
ing with the Transmission and Distribu- 
tion Committee are briefly reviewed 
under the article covering the Trans- 
mission and Distribution Committee 
meeting. 





Transmission and Distribution 
Committee Meeting 
W. F. Nimmo, Chairman 


HE fall meeting of the Transmis- 

sion and Distribution Committee 
was held at Swampscott, Mass., October 
10 and 11. This was the first meeting 
of the committee under the chairmanship 
of Mr. W. F Nimmo, Virginia Electric 
and Power Co., Richmond, Va. A meet- 
ing of the Subject Committee on Under- 
ground Methods and Accessories, under 
the chairmanship of Mr. J. A. Brooks, 
was held on October 9. Both meetings 
were well attended. 

Except for a brief meeting during the 
forenoon of the first day, this session was 
devoted to separate meetings of the fol- 
lowing subcommittees : 

Field Load Testing of Distribution 
Transformers—F. E. Sanford, Chair- 
man. ; 


Distribution Transformer Standards 
—A. E. Silver, Chairman. 

Timber Products — L. 
Chairman. 

Street Lighting—W. B. Elmer, Chair- 
man. 

The afternoon session of the meeting 
on October 10 was held jointly with the 
Electrical Equipment Committee, in 
which papers and discussions were pre- 
sented as follows: 

(a) Rating for Use in Registration 
Statements: 


G. Smith, 


This paper was prepared by Mr. Phil- 
ip Sporn, American Gas & Electric Ser- 
vice Corp., but due to Mr. Sporn’s ab- 
sence, was presented by Mr. F. A. Lane 
of the same company. Mr. Lane fol- 
lowed the presentation of this paper with 
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a discussion which brought out several of 
the perplexing problems in the subject. 

(b) Ground Fault Neutralizers—by 
E. M. Hunter, General Electric Co.: 

In addition to discussions given by 
Messrs. H. J. Klumb and R. N. Con- 
well, written discussions were read that 
had been prepared by Messrs. H. W. 
Tice, B. H. Lybrook, J. R. North and 
F. Von Voightlander. 

(c) M. D. Hooven reported briefly 
on the status of the development of 
equipment with which to measure noise 
due to radio interference and indicated 
that the equipment should be available 
for purchase some time during the fol- 
lowing month. 

(d) Utilization Voltages were dis- 
cussed by Mr. Stanley Stokes who de- 
scribed some indicating equipment that 
had been developed for use in making a 
study of this subject. 

(e) Resistance Type Welders — by 
L. W. Clark, Detroit Edison Co.: 

Interesting discussions followed the 
presentation of this paper, which brought 
out the difficulty operating companies are 
experiencing due to sudden intermittent 
demands caused by certain types of weld- 
ers, and the low power consumption. 
The committees approved the objectives 
set forth in Mr. Clark’s paper, which in 
brief are as follows: 

The improvement in welding equip- 
ment characteristics and an effort on the 
part of all groups interested to gain an 
understanding of all the problems in- 
volved ; 

An attempt to serve welding loads on 
a reasonable and fair basis. 

* (£) Progress Report of Meter and 
Service Group of the Electrical Equip- 
ment Committee: 

This consisted of an interesting re- 
port given by Mr. A. B. Craig, Boston 
Edison Co., of the following projects 
under consideration and study by the 
Committee on Meters and Services, of 
which he is chairman: 

Revision of the Metermen’s Hand- 
book. 

Standardization of Metering Trans- 
formers. 

Standardization of Dial Constants. 

Full Sequence Metering. 

AEIC Committee on Metering and 
Service Methods. 

Performance of Meter Magnets. 

Standardization of Meter Sizes. 

Material for Meter Test Blocks. 

(g) Continuing Property Records: 

This was reported upon by Mr. M. D. 


Hooven, who informed the committees 
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that it had been decided to place this 
study in the hands of those within the 
E.E.I. who are dealing with accounting 
problems and that a committee of engi- 
neers had been formed to work with the 
Accounting Committee. This group will 
keep the engineering committees in- 
formed on developments of interest to 
engineers. 

(h) Emergency Radio Communica- 
tion: 

Mr. H. L. Davis, Jr., Philadelphia 
Electric Company, presented a paper 
which was followed by discussion that 
brought out that 28 operating power 
companies are now using this means of 
emergency communication under licenses 
granted by the Federal Communications 
Commission. 

The morning session on October 11 
was given over to reports and discussion 
by the Standards and Specifications, 
Plant Coordination, Cooperative Proj- 
ects and Transmission groups. Most of 
this session was devoted to the following 
reports under the Standards and Speci- 
fications Group: 


(a) Distribution Transformer Stand- 
ards: 

Mr. A. E. Silver reported that good 
progress had been made by the Joint 
E.E.I.-N.E.M.A. Committee which has 
been studying this problem extensively 
during the past year. An exhibit had 
been arranged and set up in the hotel 
lobby which showed the methods of in- 
terchangeable mountings and the stand- 
ardization of accessories. In connection 
with this report, Mr. H. B.. Keath, 
Wagner Electric Corp., presented a pa- 
per on this subject from the viewpoint 
of the manufacturers of distribution 
transformers. 

(b) Crossarm Specifications : 

Mr. L. G. Smith reported on a speci- 
fication for wood crossarms which had 
been prepared after discussion in the 
Timber Products Subcommittee. It was 
pointed out that this suggestion for speci- 
fication will supersede all existing sug- 
gested specifications that were prepared 
by the Overhead Systems Committee of 
the former NELA except those for alley 
arms and the crossarms for medium 
voltage use. It was decided that the 
suggestion for specification presented by 
Mr. Smith be modified in accordance 
with the discussion at this meeting and 
sent to the committee members for letter 
ballot. 

(c) Mr. Sayles, Chairman of the 
Standards and Specifications Group, ex- 
plained that the work of his group was 
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progr.ssing satisfactorily. So far, of the 
93 suggested specifications prepared by 
the Overhead Systems Committee, 35 
have been superseded by revised sugges- 
tions for specification, 34 are in process 
of revision, four are superseded by 
A.S.T.M. standards, and 20 will be 
dropped. 

(d) Hard-drawn Copper Transmis- 
sion Cable: 

Mr. A. E. Silver, who has sponsored 
this assignment for several years, re- 
ported that through the efforts of Mr. 
G. E. Dean, our representative on the 
A.S.T.M. committee which deals with 
copper wire standards, there has been a 
merging of the two A.S.T.M. standards 
under which hard drawn copper cable 
could be purchased, into a_ single 
A.S.T.M. standard, designated as B8-39. 
Mr. Silver urged companies when buy- 
ing this product to purchase under this 
new standard in order that experience 
may be had as to the suitability for gen- 
eral use by power companies. 

The afternoon session of October 11 
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was devoted to discussion of subjects un- 
der the Overhead Distribution Group, 
of which Mr. G. H. Fiedler, Rochester 
Gas and Electric Corp., is chairman. 

Mr. F. M. Starr, General Electric 
Co., discussed Primary vs. Secondary 
Capacitors. Mr. F. E. Sanford led a 
discussion on Field Loading Testing of 
Distribution Transformers, which in- 
cluded a paper by Messrs. H. P. Seelye 
and N. A. Pope of The Detroit Edison 
Co., entitled “Allowable Loading of Dis- 
tribution Transformers.” Mr. W. B. 
Elmer gave a report of his subcommittee 
on Street Lighting in which he told of 
the progress to date of the Joint E.E.I.- 
N.E.M.A. Committee on Standardiza- 
tion of Street Lighting Equipment. In 
connection with this part of the program, 
Mr. F. W. Nimmer, Ohio Edison Co., 
gave a paper on “A Street Lighting 
Standardization Plan.” 

The last hour of the afternoon pro- 
gram was a closed session in which a 
round table discussion was held on a 
number of subjects of interest. 





Prime Movers Committee Meeting 
E. L. Hopping, Chairman 


HE first meeting of the 1939-40 

season of the Prime Movers Com- 
mittee was held Oct. 2 and 3, at the Edi- 
son Electric Institute general office in 
New York. It was attended by 23 mem- 
bers and 22 guests. 

The subjects of Boilers and Combus- 
tion, previously covered in separate re- 
ports, are so closely tied together that it 
was decided by the committee to con- 
solidate these subjects in a single report. 
Boiler Auxiliaries will be covered in a 
separate report. ? 

The matter of station piping was dis- 
cussed and referred to the Metallurgical 
Committee for handling. 

The status of the steel manufacturers 
with regard to the acceptance of the new 
A.S.T.M. Specification A206-39T for 
carbon molybdenum pipe was discussed 
by Mr. Crocker. It was pointed out that 
unless the utility industry and the equip- 
ment manufacturers serving that indus- 
try would agree to accept carbon molyb- 
denum pipe made to this standard, the 
pipe manufacturer would not be in a 
position to stock standard diameters and 
thicknesses. As a result, the utility in- 
dustry would be penalized by paying for 
large minimum quantities and would 
experience delays in receiving material. 


In order to assist in correcting this con- 
dition, the Prime Movers Committee 
unanimously passed the following mo- 
tion: 

“In view of the urgent necessity of the 
central station industry to purchase all car- 
bon molybdenum ‘pipe for high temperature 
purposes on the basis of one specification 
and in view of the fact that the A.S.T.M. 
Specification A206-39T is now generally ac- 
ceptable, I move that A.S.T.M. Specification 
A206-39T, or its revisions, be considered as 
standard for carbon molybdenum pipe for 
high temperature service and that it is the 
urgent desire of the Prime Movers Com- 
mittee that the various companies supplying 
turbines or equipment to this industry, like- 
wise, adopt this specification as standard.” 

Copies of this resolution were trans- 
mitted to the various equipment manu- 
facturers using this material serving the 
utility industry; also the Steel Manufac- 
turers and the A.S.T.M. were advised 
of this action. 

The Committee agreed to instruct 
their representatives on the proper 
A.S.T.M. committee to vote for elimi- 
nation of grain size specification on car- 
bon molybdenum pipe 2 in. and under 
in order to secure a scale-free pipe. 

The progress being made in bringing 
the A.S.T.M. “Piping Standards” pub- 
lication up to date was discussed and 

(Continued on Page 504) 
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Council Demonstrates Progress 
of Commercial Electric Cooking 


OMMERCIAL electric cooking is 
going places in a big way these 
days. Certainly everyone who attended 
the third annual conference of the Com- 
mercial Electric Cooking Council, at 
Chicago on October 5 arrived there en- 
thusiastic at the progress that has been 
made in the sale of the counter and pan- 
try varieties of cooking equipment, and 
departed afterwards even more enthusi- 
astic over the possibilities that lie ahead. 

Each speaker had much to report 
showing the rapidity with which com- 
mercial electric cooking is taking hold 
throughout the country. Utilities, more 
and more, are appreciating its load-build- 
ing possibilities. Salesmen and manu- 
facturers alike find their markets expand- 
ing. The consumer—which in this 
instance means the food-service operator 
—is discovering a score of advantages in 
electric cooking, all of which combine 
into the fact that with it he can make 
more money. 

For the future, there is the broad and 
continuous promotional program to boost 
commercial electric cooking sales, which 
the Council presented at the meeting. 
Here was something tangible which 
everyone could take home and put to 
profitable operation right on Main 
Street. 

The Council’s program for 1940, an- 
nounced by Chairman P. M. Alden, 
Philadelphia Electric Company, com- 
prises four points. First is the Council’s 
monthly leaflet to dealers—Build Profits. 
This attractively-printed consumer piece, 
established last Spring, is now used by 
thirty utility companies which distribute 
it regularly to their food service cus- 
tomers. Build Profits, which has im- 
proved continuously since it was 
launched, will be further improved dur- 
ing the coming year as more and better 
material becomes available. 

The Council will release shortly three 
new mailing pieces, and contemplates the 
preparation of others at _ intervals 
throughout the year. These will provide 
every utility and dealer with plenty of 
ammunition for his own direct-mail ¢am- 
paign to his own prospects. 

Also a part of the 1940 program will 
be a Salesman’s Manual or guidz which 
will be invaluable in helping commercial 
electric cooking salesmen to understand 


the restaurant man’s operation and ser- 
vice probems and meet them intelligently 
and with profit to both. 

Finally, there will be available a com- 
plete set of the prize winning papers 
entered in the Council’s contest on ‘How 
I Sell Commercial Electric Cooking,” 
which closes at the end of this month. 
Review of advance papers shows they are 
jammed with practical and effective sell- 
ing ideas which have brought success and 
profits to those who have used them, and 
every salesman who studies these will be 
better able than ever before to sell in this 
special market. 

The Conference program proved an 
inspiration to the more than 80 utility 
representatives present, all of them pri- 
marily interested in the promotion and 
sale of commercial electric cooking equip- 
ment. Many of those who attended also 
were present at sessions of the National 
Restaurant Convention 
which took place in Chicago the same 
week. 

Mr. Alden’s opening address, in which 
he presented the Council’s report and 
its plans for 1940, was followed by an 
address on the uses of electric cooking in 
restaurants and clubs, presented by Wil- 
liam Hannon, Research Director of 
American Restaurant and Club Manage- 
ment. H.M. Kemmer offered valuable 
suggestions as to how the utility com- 
pany can hold its commercial electric 
cooking load, and V. E. Monyahan, 
Managing Editor of Soda Fountain, 
discussed “Electrifying the Fountain 
Lunch.” Successful methods used in Can- 
ada to sell commercial electric cooking 
were described by Leonard Welles of 
Toronto. 

Gordon Koch, Kansas City Power & 
Light Company, presented a review of 
the fundamentals of commercial cooking 
salesmanship. “Too often, salesmen get 
too close to the forest to see the trees,” 
he said. He suggested that even the old- 
timers might well benefit by a review 
and application of some of the basic prin- 
ciples of selling which they had been 
taught years ago. S. L. Cipperly showed 
the methods used by his company, South- 
ern California Edison Company, to sell 
6000 kw of commercial cooking a year 
with a staff of eleven men. Mr. Cip- 
perly reported that in using the deep 
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fat fryer as an entering wedge, 93 per 
cent of all demonstrations resulted in 
sales. 

A particularly entertaining feature of 
the conference program was a demon- 
stration by L. J. Sholty, Vice-President 
of Maxon, Inc., on “how to put show- 
manship into selling.”” Mr. Sholty has a 
wide reputation as a magician, and if 
his tricks of magic were mystifying, his 
presentation was highly enlightening as 
to the effectiveness of demonstration and 
dramatization in selling. 

Concluding feature was a round-table 
discussion led by J. P. Bailey, Indian- 
apolis Power & Light Company. Mr, 
Bailey discussed the need for selling 
many utility executives on the value of 
the commercial electric cooking load, and 
presented some of the reasons why it 
should interest the executives. Walter 
Kant, Wisconsin Electric Power Com- 
pany, described the 11-point operating 
program used by his company to build 
commercial revenue over dealer inertia. 
The company confinzs its own sales to 
repossessed equipment, but develops 
dealer sales by financing, company dem- 
onstrations, selection of brands and types, 
supplementing factory guarantees, stock- 
ing loan equipment, and by 24-hour 
maintenance service. 

W. C. Conley, Potomac Edison Com- 
pany, gave his company’s experience with 
a selling program in characteristically 
rural territory which is adding 34 kwa 
year for each food service establishment. 
Salesmen and home economists are used 
to uncover leads for the six commercial 
salesmen. Demonstration trailers, com- 
mercial shows, trade-in of obsolete equip- 
ment, and load balance for individual 
customers are among the means used to 
build increasing commercial revenue. 

Tom Scully, Philadelphia Electric 
Company, showed the effectiveness of 
special campaigns coupled with year- 
round selling. Such campaigns conducted 
by his own company added 1111 kw in 
1937, 3025 kw in 1938, and 2386 kw in 
the first eight months of the present year. 

The conference concluded with a gen- 
eral feeling that even though the exist- 
ing market of 250,000 restaurants and 
other food service establishments may 
well be said to have scarcely been 
scratched as yet, such scratches will be 
deep and plentiful before the end of 
1940. 

A transcript of the proceedings of this 
Conference may be obtained at $1.00 per 
copy from Commercial Electric Cooking 
Council Headquarters, 420 Lexington 
Ave., New York, N. Y. 
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Building Load on Farm Lines Stressed 
at Rural Sales Conference 


HE first National Rural Sales Con- 

ference of Edison Electric Institute, 
held in the Hayloft of the Electrified 
Farm at the New York World’s Fair, 
September 21 and 22, was most success- 
ful. 

C. W. Kellogg, president of Edison 
Electric Institute pointed out that farm 
lines are spread out over the entire coun- 
try and the rural salesman has to solve 
the problem of making these investments 
successful and to bring electricity in a 
useful and effective way to millions more 
of our citizens. 

Harris E. Dexter, Central Hudson 
Gas & Electric Corporation, and chair- 
man, General Sales Committee, E.E.I., 
presided at all the sessions. He told the 
group that the electric industry has 
placed its principal effort on the applica- 
tion of electricity to farm jobs and now 
the time is here for us to merchandise 
this equipment in volume. 

S. P. Lyle, head of the Agriculture 
and Home Economics Extension Service, 
U. §S. Department of Agriculture, 
stressed the importance of coordinating 
the efforts of all educational agencies in 
bringing about a better understanding 
and greater usage of electric service on 
the farms of the nation. 

H. J. Gallagher, Consumers Power 
Co., related his company’s experience 
with dealer cooperation. He said that 
dealer sales have been effected by bring- 
ing them together in meetings at which 
the relations of the utility, farmer and 
dealer were presented. 

“To develop dealers will naturally de- 
velop in dealer sales,” said H. C. Ang- 
ster, secretary, National Assn. Domestic 
and Farm Pumping Equipment and AIl- 
lied Products Manufacturers. He con- 
tinued that the successful dealer is the 
one who sees his opportunities today, the 
same ones that the other fellow sees next 
week. 

J. P. Schaenzer, Rural Service Divi- 
sion of E.E.I., asserted that with three- 
quarters of a billion dollars invested in 
tural lines it is now the obligation of 
the men engaged in this work to load 
them with electric equipment so that they 
can be profitable not only to the elec- 
tric service company but also to the 
farmer. 


Refrigeration for the Farmer was the 
subject discussed by W. R. Cole, Massa- 
chusetts State College. He stated that 
refrigeration presents opportunities for 
the use of power with a view of direct 
economic profits to the farmer for the 
holding of volumes of fruits and vegeta- 
bles and for better handling and distri- 
bution of lesser quantities of farm prod- 
ucz such as poultry, eggs, small fruits, 
and butter. 

R. E. Fisher, Pacific Gas & Electric 
Co., recommended national standardiza- 
tion of construction practices through 
the cooperation of state regulatory bodies 
to reduce the cost of rural line construc- 
tion. 

It was emphasized by R. U. Blasingame, 
Pennsylvania State College, that unless 
the use of electricity is employed to cut 
costs, increase production, improve qual- 
ity and promote better living, the farmer 
gains little by its presence and the utility 
gains nothing. Use, then, is the all-im- 
portant phase of the present problem. 

M. B. Penn, Alabama Power Co., 
declared that it is important with a low 
average farm income to increase the 
value of the service to the customers, to 
provide benefits to the rural customers 
greater than its costs and so not be an 
economic burden to the farmer’s income. 

Other contributors of excellent and ex- 
ceedingly worthwhile papers to the Rural 
Sales Conference were: G. W. Kable, 
Electricity on the Farm; M. H. Lloyd, 
Niagara & Eastern Power Corp.; G. A. 
Rietz, General Electric Co.; J. S. Webb, 
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RURAL ELECTRIFICATION 
EXCHANGE 
Rural Electrification Exchange, 
published quarterly by E.E.I., acts 
as a clearing house to disseminate 
the merchandising experiences of 
the Rural Departments of the Util- 
ities. It also keeps the reader 
abreast of the times in the devel- 
opment of new electric equipment 
applicable to agriculture. 


It is suggested that Sales Execu- 
tives supply copies of Rural Elec- 
trification Exchange to all of their 
Rural Service men, dealers, and 
others engaged in the education 
and promotion of electric service 
on the farm. 


E.E.I. and 
employees, 50c per year ; non-mem- 
bers, $1.00. Quantity discounts 
available. Now is 


Price to members 


the time to 
register subscriptions for 1940. 











Philadelphia Electric Co.; D. E. Blandy, 
New York Power & Light Corp.; 
M. W. Nixon, Empire State Gas & 
Electric Association; J. H. Bodwell, 
Public Service Co. of New Hampshire; 
and B. P. Hess, Westinghouse Electric 
& Manufacturing Co. 

The second-day session took the form 
of a round-table discussion which was 
open to everyone, and in which several 
utility representatives participated. 

A limited number of the Proceedings 
are available through E.E.I. at a price 
of one dollar per copy. 


Messrs. Dexter, Fast, Greenwood and Skinner discuss rural load building problems 
in farm atmosphere 
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Illinois P.U.A. Convention 


ORE than 600 representatives of 

Illinois utilities, both electric and 
gas, attended the annual Convention of 
the Illinois Public Utilities Association, 
held at Springfield, Oct. 5-6. John F. 
Gilchrist, vice-president, Commonwealth 
Edison Co., told the association that car- 
rying charges in recent years have in- 
creased out of proportion to increases in 
system capacity. To reverse this trend 
to higher carrying charges the industry 
should avoid complexity in system con- 
struction and make concerted efforts in 
the direction of standardization. 

The standardization of turbine design, 
he said, would tend to make reliable 
machines available to the industry at 
lower cost. Low costs resulting from 
standardization would permit the indus- 
try better to meet competition and re- 
duce rates, he said. The tendency to 
specify changes in the manufacturers’ 
standard turbine designs was increasing 


the cost of this equipment. 


Glenn B. Warren, chief turbine de- 
signer, General Electric Company, in 
discussing trends in high-pressure steam 
power plant design, suggested that if 
utilities could forecast their capacity re- 
quirements somewhat in advance of their 
actual need it would help greatly in ob- 
taining low cost objectives. He empha- 
sized the point brought out by Mr. Gil- 
christ that special demands of turbine 
users contributed to high equipment cost. 
However, he stated that standardization 
would have been a mistake at any time 
in the past and may be now. 

Urging the need for continued em- 
phasis on the principles of better light- 
better sight, H. F. Barnes, General Elec- 
tric, Nela Park, declared that the 
industry today is just beginning to se- 
cure public acceptance of higher stand- 
ards of home lighting. He warned 
against allowing familiarity with the bet- 
ter light-better sight theme to deter the 
industry from continued emphasis of its 
principles. 

Dr. Matthew Luckiesh, director of 
the Nela Park lighting research labora- 
tory of General Electric, stated that 
lighting today is in its adolescence, with 
its greatest growth due in the near fu- 
ture. 

Henry J. Morton, Detroit Edison, in 
discussing aspects of adequate wiring, 
explained the nature and significance of 
the E.E.I. proposals for revision of the 
National Electrical Code. He urged 
local community promotion of the pro- 
posals as an aid to expediting acceptance. 


He expressed the belief that the whole 
business of selling wiring is in reverse 
and stressed the importance of promoting 
low-cost wiring as a step to overcome it. 

Among other speakers on the program 
were L. A. Ferguson, Jr., Common- 
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wealth Edison, who discussed a system 
for controlling complaints by analysis 
of causes and frequency, C. W. Leihy, 
editor of Electric Light and Power, who 
discussed the future prospects of the in- 
dustry, and F. X. Mettenet, Peoples Gas 
Light & Coke, who discussed selective 
advertising. 





Wisconsin Accountants Meeting 


AINTENANCE of a flexible rate 
structure that in times of emer- 
gency war conditions will reflect in- 
creased operating costs is of prime impor- 
tance if utilities are to remain in a sound 
financial condition and be able to sup- 
ply a coordinated gas and electric supply 
to meet all emergency demands, Bruno 
Rahn, president of the Wisconsin Util- 
ities Association and of the Milwaukee 
Gas Light Co., told the association’s ac- 
counting section in convention at Mil- 
waukee, Sept. 21-22. 

“The rates we are allowed to charge 
our customers should be as comparably 
flexible as the prices charged by unregu- 
lated business,” Mr. Rahn declared. 
“Utility rates should not be frozen in 
a rapidly rising market. Utilities must 
be allowed to escape from the closing 
vise of fixed rates and rapidly rising costs 
if reliable service is to be continued.” 

“War conditions,” he said, “have al- 
ready disturbed utility plans to take ad- 
vantage of low interest rates for refinanc- 
ing purposes.” 

Edwin Vennard, vice-president, Mid- 
dle West Securities Company asserted 
that the “dignified silence” practised by 
most business managements and by most 


believers in the American economic sys- 
tem in the face of the organized, destruc- 
tive attack upon both has become “a 
refined form of suicide.” 

American business, including utilities, 
should realize, he said, “that this present 
state of unfavorable public opinion can 
be corrected only by means of a well- 
directed, well-organized program of pre- 
senting facts to the American people.” 

A. R. Colbert, chief of accounts and 
finance department, Wisconsin Public 
Service Commission, proposed that the 
association give consideration to the es- 
tablishment of a customer-utility profit- 
sharing plan which he believes would 
benefit electric and gas users and utility 
company managements and_stockhold- 
ers. His plan was much the same as the 
so-called Washington plan whereby a 
maximum return on common stock equity 
would be stipulated and rates adjusted 
each year so that the maximum would 
not be exceeded. 

New officers of the accounting section 
of the association, elected for the coming 
year, are: Chairman, Lester W. Wuell- 
ner, Wisconsin Fuel & Light Co., Mani- 
towoc; vice-chairman, C. E. Hockings, 
Wisconsin-Michigan Power Co., Apple- 
ton. 





Indiana Association Convention 


A. GALLAGHER, President of 

e Public Service Company of In- 
diana was elected President of the Indi- 
ana Electric Association at its annual 
convention held at French Lick Springs, 
Sept. 28-30. H. T. Prichard, Indian- 
apolis Power and Light Company was 
named Vice-President and R. E. Blos- 
som, Secretary-T reasurer. 

With more than 400 in attendance, a 
spirit of optimism was evident as speak- 
ers pointed to the accomplishments of the 
industry and to current opportunities. 
President C. B. Calvert reported on the 
progress of the Association during the 
year. Fritz Ehling reported for the Ac- 
cident Prevention Committee. The safe- 
ty aspects of using chains for temporary 


grounds was questioned. Work is being 
done to develop safety helmets and a 
survey showed that it is current practice 
to use rubber gloves for line work up to 


6900 volts. 


No industry has carried forward its 
work under such a storm of criticism 
and punitive action with such a record 
of accomplishment, Paul S. Clapp de- 
clared in discussing utility progress. 

Rural electrification in Indiana is pro- 
ceeding at a fast rate, reported J. M. 
Pearce of the Rural Electrification Com- 
mittee. Both utility and R.E.A. projects 
are being built rapidly and by the end of 
1940 more than 100,000 Indiana farm- 


ers will be served. 
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Electrical manufacturers need to raise 
their sights, said Carl M. Snyder. He 
pointed out that since 1929, although a 
great gain in the number of appliances 
sold had been made, the dollars spent by 
the average family for appliances had 
decreased. The low-price-of-appliance 
complex was not beneficial to the indus- 
try. He suggested more emphasis on bet- 
ter electrical living. 

Charles W. Kellogg, President of 
E.E.I. discussed new frontiers for the 
electric utilities to conquer. The industry 
is still young with many opportunities 
ahead, he said, and it is hoped it will go 
forward, despite handicaps, on the basis 
of using courage and self-reliance to 
overcome obstacles. 

Pointing out that there is unity in the 
industry, N. G. Symonds declared that 
there are many common problems calling 
for joint action. He cited situations as 
the code, uniform ordinances and the 
adequate wiring problem as typical proj- 
ects where all branches of the industry 
work toward the same goal. 

H. F. Barnes reported progress in 
lighting and urged greater efforts in this 
direction. 

General Smedley D. Butler debunked 
war and urged everyone possible to pre- 
vent the United States getting into the 
European conflict. 

S. A. Anderson related experiences 
with adequate wiring. W. A. McDon- 
ough reported the complexity of modern 
accounting. George F. Switzer told of 
the value of the young men’s meeting. 
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Prime Movers Committee 
(Continued from Page 499) 


the committee was also advised of the 
new book on “Tubular Goods Stand- 
ards” soon to be made available by 
A.S.T.M. 

Dean Potter of Purdue University 
gave an interesting talk on the progress 
of the research work at Purdue on cor- 
rosion of steels subjected to high steam 
temperatures, viscosity of superheated 
steam and thermal conductivity of alloy 
steels at high temperature. 

Mr. Fellows reported completion of 


the Chemistry Subcommittee Report as 
did also Mr. Muir and Mr. Crofts with 
regard to the Combustion and Turbine 
Reports respectively. 

Mr. Engle stated that the Boiler Sub- 
committee Report would be completed 
in November. 

An unusually long round table discus- 
sion was held under the direction of Mr. 
Crofts. 

After an announcement that the next 
meeting of the Prime Movers Commit- 
tee would be held in Philadelphia, Dec. 
4 and 5, the meeting adjourned. 
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